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PREFACE

The tecching strategies and mathematics materials suggested In this
teacher's manual and the accompanylng mathematics books for children are
part of ihe Southwest Educational Deve lopment Laboratory's Mathematics/ P
Science Program.

Users of these adapted materials have the opportunity to reylse and
Improve them In the I1ight of experience and evalua*tion of results of their
effectiveness In the classroom. This Interaction of program desigaers and
writers with teachers and puplils Is coasistent with the process of educa-

tlonal development -- the contlinuous .improvement of materials and techniques.

“As ‘these. ma+erials-are~pllo#~fes#ed,.?he.teachersi experiences with them “ih”m

have almost Instant Impact on their continuing revision and improvement.
Designed to compensate for pupils' past fallures to understand mathe-

matical concepts, the Southwest Educational Development Laboratory's Mathe-

mat cs/Sclence Educaflon‘ﬁyogram takes Into account the social and cultural

background and cognitive skills a student brings to the learning situation.

This-book, Mathematics, Book L, Includes adaptations of the mathematics

- program commonly experienced in the fourth year of schocl. It Is one of four
books, K, L, M, and N, for this level. Thé adaptations are designed to meet
the particular needs of those children who have accumulated discouragements ‘
in learning mathematics. With this In mind, the reading level required of
the puplls has peen reduced. More importantly, meanlngful mathematical
experiences are presented In ways which glve the pupl!l many opportunities

for success.



As In any sound educatlonal program, the role of the teacher Is critlcal.
A teacher's Interest and enthusiasm are contaglous to students, but Interest
and enthuslasm are dependent upon the teacher's assessment of hls own com-
petence. This gulde Is designed to assist the teacher In dlrecting class-
room actlivity and In 6evel$plng an understanding and appreciation of the
mathematlcal concepts and skills to be taught. |
| The followlng premises guided the team of teachers and mathematiclans
who adapted and wrote these materials:
« . Unnecessary use of vocabulary which has no meaning for
children can be avoided.
. Teaching ma#hemaf?cs requires patience, purposeful
planning, and opportunity for learning.
. Mathematical experiences can be adapted to chl!dren .
rather than adapting children to mathematical experiences.
- _ The Laboratory's Mathematics Program has been expanded to include
Science. Long range plans include adapting sclence materials to meet the
- needs of puplls who have failed to rsspond to traditional ﬁaferlals and

teaching approaches.

N g
~.

Edwin Hindsman
Executive Director
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"UNIT 4
Properties

OBJECTIVES:
. To study mathemaiical sentences that use severai number .
operations. - ) .

A4 -

.. To develop skill in solving story problems.

L L

2

3. | To develop the goncept of operaflon.

4, To introduce the meanlqg of a-property of an op¢ration.
5. To discover some properfles the baslc operations have.

a. Addlflon and mulflpllcaflon have the commutative

b. Addlflonzand muitiplication have the assoélaflve
L property.

c. Mulflplléaflon is distributive over addition.

d. Zero and one have sbeclal properties under addi-

v

t+ion and multiplication.

.BACKGROUND INFORMATION FOR TEACHERS:

The purpose of this unit Is to help the pupils better understand
what |s meant by an-operation on,numbers. The pupils have been adding,

subfnaéfing, multiplying, and dividing numbers for some time. These

processes are called operations. Now we look at the general meaning

. eof an operation on numbers so that we can discover some "properties"

of an operation.

‘ .
A property of an operation is a special characteristic that the

6perafion has. A progerty of lron is its hardness and a property of

" -

L0

R T
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birds Is¢their ablilty to fiy. We study the properties of the opera-
*  tlons so[fha? we can base all the technlques of the opZé§?T6ns/5;'_-_"“_"fjﬂl-
thelr properties. -
The operations that puplis flrst use are called binary opera-
tlions. For example, add{flon Is a blnary operatlon because It assigns
to each palr of whole numbers something -~ In fhf% case, one yhole num=

ber. AddItion Is an operation that

assigns to the palr 3 and 5 the whole number 8,
assigns to the palr 7 and 2 the whole number 9,

and so on; for every palr of who[e numbers, addltlon assigns one whole
number. .
“We can wrifq this In many ways. Fof?example:
(3,5) —=8
(7,2) =g
Or we can*fhlnk of the addition operation as a machine into which we

_'put a palr of -numbers and out of which comes one number, the sum.

T/ \'J_T\’f/
i [T

Of course, the usual way to wrlfe-fhe fact that additlion assigns To.fhe

pair (3,5) the number 8 Is as follows:

3+5=8 \w,,,,_,f .

S . 1




Later the puplls will use cperations on a single number. An
. example-of such an opseration Is the squaring operation, which assigns
to each single whole number Its square. Squaring assigns o the num-
ber 3 the number 9; sﬁuarlng assigns to the number 5 the number 25;
and so on. For example:
S =—=9
5 =25
When we use the word "operation", we will mean binary .operation.
We try to help a pupii understand that there are many kinds of
operations other than the four they have already studied. By making
up new operafldhs, the puplls begin to sse that so@e operations havé
cerfaln propetfles and Thaf—ofhers do nof have these same properties.
For example, they find Thaf addition and multiplication are com-
mufaflve operations but Thaf subtraction and division are not.

Commufaflve property. An operaflon {s commutative if It assigns

‘the same number to the pair a, b as it assigns to the pair b, a. In
our work here, a and b are any whole numbers. For example,
2+3=3+2 .and ) S5+ 1 =1+ 5.

Similarly, for any Two‘whble numbers. Also,

2x4=4x2 and I3 x7=17x3.
Similarly, for any two whole numbers. Thus, addition and multipiica-.

+ion are commutative for whole numbers because a_+ b=b+ a and

axb=bx aare true sentences for any whole number a and any whole

number b.



But some sentences of the following kind are not true:

]

6+:3=31t6 9-2=2-9

8:2=2+%8 7 -4 =4 -7
Thls means that subtraction and dlvision do not have the commutative
property.

Another property of an operation that the puplis study Is the

.assoclative property. They dlscover that addltlon and multlipllcation

. are assoclative operations but that subtr&ction and divislon are not.

Assoclatlve property. All binary operations assign something (in
our case, numbers) to pairs of numbers. When three numbers are to be
added, we first must add two of them and then add thelr sum and the

third number. This can be done in two ways. For example:

(3},/5),71 . 3\.(5.1)
8.7)_+,15 | (3.12)4,15
That is: \\\V/Kr
(3+5)+7=8+.7 and 34+ (5+7)
. e
=15 | 7\

I'd

3+ |2

=
/

15

L

In both addition and mudtiplication, the pupils see that the re-

sult is the same no matter “kow the three Qpﬁgers-are grouped when the

>

" *
operation is applled. Thus, we-see—that addition and multiplication

X~
are assoclative because

w(a +b)+c=a+(b+r)and (axb) xc =ax (bxc)

for any whole number a, any whole number b, and any whole number c.




GRADE 4

The following revised order of units is recommenaad. More time

spent on the early units will help children develop a sound founda-

tion; thus less teaching time will be required for later units.
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|
2

o
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‘Introduction to Multiplication

Multiplication and Division of Whole
Numbers '
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Techniques of Multiplication and
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By: subtraction and division are not assocliat ive operations. These

sentences are not frue:

(8 -4) -2=8- (4 - 2); (8 + 4) + 2 =8+ (4 ¢ 2);
(12 -6) =2=12 - (6 - 2); (12 +6) + 2=12: (6 + 2)

Zero and one. -In Unit 3 the puplls found that certain numbers have

special properties when used in addition or multiplication. We call these

Pr‘oPerLIe‘s:/

Addition property of 0. For any whole number a, the sentence

O+a=als true. (For example, 0 +7 =7; 0 + 81 = 8I.)

Mul+lp|lca+ﬁon property of |. For any whole number a, the

sentence | x a = a Is true. (For example, | x 6 = 6; | x 37 =

37.)
These properties of 0 and | are used over and over again in the develop-

ment of arithmetic.

Distributive property. The children will discover a property
that connects the two basic operations, addition and multiplication.

|+ le cailed & distributive property. They find that multiplication is

distri utive over addition, but that addition is not distributive aver

multiplticatlion.
When a rectangular array Is separated into two rectangular arrays,

the operaflbns of multiplication and addition are suggested.

a4 & & & a 6 & & &

a A UAAAA

4 &4 & &

(3<4)

3 o
x
P
N
+
&
~
il
—~
( FX )
%
N
N’
>

16



In the same way, the puplls find that both of the followlng sen=-

tencaes are true.

(4 x |) + (4 x 6)

4 x (| + 6)

1

3x(5+4+2)=(3x5 +(3x2)
That is, multiplylng the sum of two numbers by a number glves the same
result as multiplying the flfsf addend by that number and then the sec-
ond gddend by that number and then finding the sum of these products.
We say:

Multiplication Is distributive over addition using

whole humbers becausé‘ - | |

ax (b+c)=1(axb)+ (a x.c)
Is a true sentence for any whole number a, any whole
number b and any whole number c.

But when the puplils try to distribute addition over multiplica=

tion, they find that these sentences are not true:

3+ (5x2) (3 +5) x (3 + 2)

4 + (2 x 3) (4 + 2) x (4 + 3)

n

Thus, addition Is not distributive over multiplication.
In all the arithmetic and later mathematics that the puplls will
study, the property that multiplication Is distributive over addition

will be called simply the distributive property. |t is the most power~

ful and useful property available to the pupll in all he discovers about
the techniques of arithmetic.

The pupils should begin to understand what these properties are
and how they can be used, but not much emphasis need be placed on the

names of the properties. The words "commutative", M"assoclatlive" and



————t e

"distributive" should be mentioned, but the puplls should not be drilied

___on the words. The emphasis should be on the understanding of meanings

of the properties rather than on the names.

in this unit there are two minor ideas that are important:

I,

The puplis need to learn the use of symbols for grouping.
For example, the parentheses In the sentence

3x (4+2) =n
t+e]l us that the numerals Iinside the parentheses name one
number. Then

3 x (4 + 2) means 3 x 6.
As another example,

(3 x 4) + 2 means 12 + 2.
The children must understand that when the same letter occurs
several times in a sentence, that letter refers fo the same
number each time it occurs }n the sentence. ‘Fof\example the
sentence n + (2 + n) = 6 becomes the false sentence

34 (2+3)=6 | |
if we learn that n is a numeral for 3.

If n =2, then the sentence n + (2 + n) = & becomes

2 + (2 + 2) = 6 (a true sentence).

The emphasis in this unit is on understanding the meaning of these

properties and not on the names of the properties. In the activities,

»

strange operations will be used to extend the pupliis! understanding of

the properties discussed.

Jet
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OBJECTIVES:

e To.sfudy'mafhéméflcél sentences fhafvuse several number
operatlions.
2. To develop skill In solving story. probiems.
VOCABULARY: none | |
SYMBOLS: <, >
MATERIALSS at least 30 counters for each child; pupll pages | - I3

" Activity I: (Oral) Regrouping sets and renaming numbers
Objective: - .. _.

Children can wrlite mathematical sentences for different

arrangements of counters.

‘Materials: 20 counters per child

Teaching Procedure:

Note: The use of counters and arrays to establish mathematical
Ideas is Important. It may be neceSsary to use counters for several
days or at intervals throughout the unit.

Let each pupll place a set of exactly |7 counters on his desk.
Ask the pupllé to arrange some of their counters in a rectangular
array‘and to place the remaining counters in a group beside [t. bn
the board, draw a picture of one possible érrangemenf for +hé pupils

to see.

“ig

En e WeE



Ask the puplls vhat produéf Is shown by the dots in the rectangu-
lar array. They must say, (3 x 5). Ask, "How many are left over?" (2)
Help the pupils riake a mathematical sentence fthat describes the arrange-

ment of the dots on the board. Write the mafhemafigai sentence below

the drawing on the board: | - | : g
* o o o ,
¢ o o o o o
¢ o °
17 = (3 x 5) /] +2

;//<, of counters, putting some of the counters in a rectangular array. Let

-. each puplil make a mathematical sentence to describe hls arrangement and
write the sentence in his book. -Let the pupils work ln.pairs and check
each other's work. |f they have dlfflculf*, draw plctures on the

board of other possible arrangeménfs of the |7 counters. Ask the puplils

in tura to write a mathematical sentence balow each of the arrangements.

5 :4x3)-1
or 17 = "!i + ( “ X E’ )

1. : ‘e ¢ ©

4x4)+ 1_
- or 17 = (_f&_x_fg;) + _J!h_

17

)

. - ... Ask-the.puplls to think.of other ways of arranging the same number . .
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3.

which operations are performed first. For example, the arrangement

(.E!_X_;!_) + (_ig_g_j!L) =17
or17= (3 x3)+(2x4)

——

e o
’
e O
e o [
- @ ® it
e o

-

222>+ (3x2)+ 3x2y1-10
or 17 = ( :Z X :Z ) + (_i!_} 2 ) + ( 23 X :! ) + 1

Note: Make sure that the pupils use the parentheses correctly to show

‘

is properly described by the sentence:
(4 x 45 + (2 x 2) + l"= 21,
but the arrangement Is not described by the sentence
4 x4 +2x2+ 1| =21,
fhé\lgffer.senfence does not tell which operations are done first, and
a pupil might think It means

4 x (4+2) x (2+ 1) =21,



which Is a false sentence.

Let each pupil get 3 more counters so they each have 20. Let
them arrange their 20 counters in different rectangular arr S
they did with the '7 counters. Ask, "Can all of the counters be %uf
in a rectangular array? Can some.of the counters be puT ln an array,
with some left over?" Let the pupils arrance the counters in many

ways and write a mathematical sentence for each arrangement. Some

of the sentences they may write are these:

10 x 2 =20 or 2x 10="20 - .
0=5x4 . ordx5=3

(4 x4) +4 =20 or 20 = 4 + (4 x 4)
20 = (5 x 2) 4 (2 x 5) or (2x5) +(5x2) =20
(3x5) +5=20 or 20 f~5 + (5 x 3)

20=(4x2) +2+(4x2) +20r 2+ (2x4) +2+(4x2 =2
(6x 3) +2=20. or 2+.(3x6) =20

20 = (9 x 2) + 2  or2+(9x2) =20

Encourage each pupil to show at least three different arrangements

and write the mathematical sentence for eac

A'low the pupils to choose any nymber of counters. for example,
one pupil may choose 36. Let him arrznge hls 36 counters In arrays In

different ways and write sentences such as these:

o~

/AQ”x’g =36 or (6x2) + (6 x2)+ (6x2)=236o0r 3= (3x6) +(6x3)

/

P | 1}
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Activity 2: Solving Mathematical Sentences BPupil pages |, 2
Objectlives:

‘I.  Children can solve a m~rthematical sentence using counters

when needed.
2. Given an Incomplete sentence containing parenfhéées and Involving
oﬁe operation, children can choose a symbol ( < , >, or =)
that makes the sentence true.
Materials: 36 counters dr flannel board and 36 flgﬁres for flannel

board, 56 cgunters er pupll (1f necessary)

’

Teaching Proéedq}e:',nn- } \
""“on pupll page |, the pupils work with sentences In wnich there
are several operations. Use some or all of the seven examples sug-
gested below to help fh; pupils before they begin work In thelr books.
Write each example on the board as It Is used. '
Example |: Ask°fhe puplis to find the number that makes this

sentence true:

(6 x 3)_+ n

= 20
18 + n = 20
nis

Let the puplis use counters or figures on a flannel board to help
them solve the problem. They begin with 20 counters. Since 6 x 3 Is
18, they know that 18 counters plus n counters must be 2Q counters.

That is, they must add 2 to 18 to get 20. Therefore, n is 2.



N

Example 2: Ask, "What number makes thls sentence true?"
15 = (b x b) + 6
~ b ls

The pupils must know fﬁaf b Is the same number each time it ls\ln

the sentence.
. \
Let the pupils talk about the sentence. They might say, "We have

e counters into two groups. One

IS5 counters. We should arrange
group contains 6 countersy We must arrange the other group i{nto an

array with b rows and b me bers in each row," as below:

7

‘e @ ®

Write 3 x 3 under the flrs+~3FFay. Therefore, b Is 3.

or They~mlgﬁf say, "The sentence tells us that we must add (b x b)
to 6 to get 15. Th4t means that b x b Is 9, b x b Is3x 3and b ls . . .
i . ;
; They should decide that if b Is 3, then the sentence
- I5 = (b x b) + 6 becomes 15 = (3 x 3) + 6,
.whlch s a true sentence. Thus, the number that makes this sentence true

Is 3.
Example 3: Ask the puplls to find the number that makes this

sentence true:
(n+5) +n =2l

nis .

In this sentence, both n's are the same number.

- | - 13




Puplls might say, "We have 2| counters to begin with, We arrange
them into three groups to represent each addend. Two addends are the
- -same number n. Therefore, two groups must have the same number of mem-

bers." Puplls might.arrange counters as below:

Let' the puplls guess what nuhbef n Is and try It. A pupll might
think and say, "If n Is 5 then
e . (n+5) 4+n =2l becombs (5 + 5) + 5 = 2],
which Is not true because (5 + 5) +5 =[5, n Is not 5." ‘Another
pupik might then try a greafér number, 9. He may say, "If n Is 9, then
(n +5) +n =2 becomes (9 + 5) + 9 = 2],
which Is not true because (9 + 5) + 9 Is 23. n Is not 9."
Another pupli might try a number less than. 9. He may say, "If
n Is 8, then

(n+5) +n = 2| becomes (8 + 5) +8 = 21,

— which is true. n is 8."
| :i) In this way, the children find ThaT.a number, n, which makes that
' sentence true, I Y. f/ 2
(n +5) +n =2l : (i; m*l
nly 8., o éa \

- - N
$
o e

Examples 4 - 7: Write the following examples on the board

and let pupils In Turn;sgive the sentences:

28 = (k x k) + 3. ) (d+7) +d =17
k Is !i . d is !; .
(6 x h) + (3 x h) = 30. I5 + (n x 9) = 18

w | h is 4! . | nls __lL_,
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Let the pupils talk about ways of solving sentences. Encouraée
the use of counfers i f pupuls have frouble solving the problem verbally.

Ask the puplils To turn to page | and find the numbers that make
each sentence true. Under each sentence let them draw dots In arrays
to. show what they did to find the answer.

For example, the first exercise will look |ike thiss

8
) 1 . /
A A .. o
2. 0 : )
a a o
. .

. (Let ‘the puplls use the figure at the top of‘page | as an example.)

1

(3 x 2) +a

u

a

Glve the puplils help in using parentheses. Ask them to tell| which

" of the symbols < or > or = makes the following sentence true:
or 7 qr

(3 x2) x 2 3 x (2 % 2)

In this sentence the symbol = makes a true sentence
because (3 x 2) x 2 =6 x 2 = |2
and 3 x (2 x2)=3x4-=12,
Write this sentence on the board and ask the pupils to make it
true:
4 + (5 x 3) (3 x 4) + 5

The pupils fdnd the number named on the left and the number named on

the right. They choose a symbol (< or > or =) that makes a true sen-

tence. In this example, they choose the symbol > because
4 + (5 x 3) Is 19,
and (3 x 4) + 6 [s [8.

and 19 > 18, which Is true.

16
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. Let the puplls turn to page 2 and write a symbol fn each blank space

to make the sentences true. Ask the pupiis to work all the examples
on the left, then all the examples on the right, then to choose and

write the symbol of comparison.
L

- | -~

t

m.m“mum“mwmm.“M“Acilviixms;mwAdeng”anQ.mujilplying e ' Pupil pages 3, 4
ObJective:

Children can write the simplest numeral for a numeral con-

~ talning parentheses and the signs for different operations.

Teaching Procedure;

b In this activity the pupils will use addition and multiplication
'n the same exercise. They will use parentheses to group severalihUmﬁ?étsl
together to represent one number. ’ | o
Write on the board these two numerals:
¢ ‘ :
(3+5) x4 3+ (5 x 4)
Ask the puplls to read each. (The first is reaq "The number 3+ 5 times
#"; the second Is read "3 plus the number 5 times 4".) Ask what number.
Is named by the first numeral. 118 x 4, or 32) Say, "32 is the sipp{esT
name for (3 + 5) x 4." *"What number s named by the second numeral?"
(3 + 20, or 23) Say, "23'35-*56 simplest name for 3 + (5 x 4)."
This reviews the meaning of the parentheses as signs of grouping.
Remind the pupfls that these two numefals written on the board have the

same symbols in them, but the numerals are not grouped the same way.

Help the pupiis understand the Importance of the grouping.




Let the class turn to page 3, and write a simpler name for each
numeral. This will give the pupils practice in using the grouping

, o
signs (parentheses). Page 4 Is a supplementary page.

Activity 4: Mathematical Sentences Pupll page 5

Objective:

Given an incomplete sentence containing parenfhéses and lhvolvlng '
different operations, children can choose a symbol (<, > , or

A =) that makes the sentence true. ﬁ .

Teachling Procedure:

3

Write on the board: 4 x (5 +2) ____ (4 x 5) + 2. Point out that
the |ine shows that a symbol is missing in the sentence. Ask, "What
symbol can you write to make the sentence true?" Guide the chllidren
to declde that the missing symbol is > because

4 x 7 and (4 x 5) + 2 20 + 2

4 x (5 + 2)

28 22

and 28 > 22
Emphasize the importance of first finding the numbers shown in the paren-
theses. Get a child to complete the sentence.
4 x (5+2) _ (4x5)+2 |
Write another sentence such as:
8+ (14 +2) (14 +2) x38

Guide the chlldren to see that the missing symbol is < because:

7 x 8

8 +:414 + 2) 8(;;] and (14 + 2) x 8

n
1}

15 56

and 15 < 56

17
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Get a child to complete the sentence:
8+ (14, (14 +2)x8

Use other sentences to help the children understand that the numeral
inslde the parentheses ls a name for one number. Emphasize again the
importance of first finding the number shown inside the parentheses
and then doing the other operations.

Ask the children to complete the senfences on pupll page 5 making
the sentences true by writing the missing symbols.

It may be well to suggest that the pupils work the examples on

- the left tirst, then those on the right, then choose whlich symbol

makes the sentence true.

Activity 5: Solving problems Pupll pages 6 - 10

Ob jectlve:

Given a story problem Involving several different operations,
children can writc a number sentence for the problem, can
find the number that makes the sentence true, and can answer
the quesiion asked by the problem.

leaching Procedure:

Note: In this mathemalics program there is a definite plan for
teachling the solving of word problems. |1 has the followlng steps for
puplls to follow:

I, Know what the problem is about and the question asked in the

problem,

2. Write a mathematical senfgﬁbe”fnr the problem, with a letter

: . S
, representing the missing number. O




3. 'Find a number that makes the ma*.ematica! sentence true.

4, Use the number to answer the question in the problem.

Follow this plan as you help the pupils soIQe word problems. |t
is the plan that is used in all levels of mathematics in solving prob-
lems. .

The purpose of this activity is to help the pupils learn to solve
problems stated In words. The problems use several di fferent operations.
Before the puplis begin the exercnses, help them solve some sample prob—
lems. Tell this problem to the pupils and let them talk about it:

Problem |: Ronald collected stamps. Four girls in his class each
gave him 6 stamps. Seven boys in his class each gave him 3 stamps.
fhe teacher gave him 4 stamps. How many stamps did Ronald collect?

| Let the puplls talk about the problem. Get them to say what
question It asks. Write the question on the board. As Thoy talk about
the problem they may say Ronald got stamps from 4 girls (4 x 6), from
7 boys (7 x 3) and from the Teacher.(4). They may suggest drawing a
picture like Th}s: |

I

oV mrre

oo 3
R 3
8 oo 1 . FYoron 7]
. l (% )
oo ] Mo 0 L
oore oY i non o N
fooro7
fo1 0

(9 @) :

Guide the pupils to then make the mathematical sentence:

(4 x 6) + (7 x3)+ 4=
?

19
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Let them talk abouf what each part (4 x 6; 7 x 3; 4; and s) of the
mathematical sentence means. Get them to rename the numbers in the
mathematical sentence and say

s Is 49,

Ronald collected 49 stamps.

Let the puplils talk about how they answered the question in

~Probtem..~(Ws “knew the probleri and the question Tt asked; we wrote .

a mathematical sentence; we found a number to make the mathematical
~sentence true; and we answered the questlion asked in the problem.)

~ GoonIna slml}ar way with Problem 2. The work that you and the
pupils may write on the bcard Is given.

Problem 2: One morning a storekeeper had many eggs in hls basket
for sale. Five men each bought 8 of the eggs. Four women each bought
7 of the eggs. That night the storekeeper looked in hls basket. He
saw |2 eggs left. How many eggs were In his basket In the morning?

How many eggs were in the basket In the morning?
(5x8) + 4 xT7)+12=8e

e Is 80.

There were 80 eggs !n the basket.

Let the pupils open their books to pages 6 - |0. There are ten
word problems on these pages. Each problem has questions to be answered.
Let the puplls tell what numbers to write in the blank spaces to make
the sentences true. Let them write the following for each of the exer-

clses: the mathematical sentence; a statement telllng what the

missing number In the mathemaiical sentence is; and an answer to the

e s



question asked In the problem. This Is the way their page may look:

(3x6) +7=a 3, s=(5x%x10) -8

iy

l. 3 x6=09 2.

e Is |8. als 25. s Is 42. .

Mary has |8 eggs. Now Mary has 25 eggs. John has 42 oranges

“left.

4, b=(7x5) -8 | 5., (4 x3)+(2x4)=n -

.MMMvmmb o e e ..ﬁhiguéd;”mme”Mmm.M.m.m et vt e
There are 27 birds left. There are 20 sides.

6. (4x8)+(2x5)=n 7. e=(5x7) + (3 x 3)
n s 42. e Is 44.
They caught 42 fish. There are 44 small| squares.

8. (7Tx4)+ (4x2)=u 9, (24 + 4) -2 =5
u is 36. s is 4.
The animals have 36 legs. John has 4 marbles left.

10. g=1(24 -6) + 2
g is 9.
Each boy has 9 fish.

Activity 6: Story problems Pupll pages Il - I3

Objective:

Given a story problem involving several different operations,
chlldren can write a number sentence for the problem, can
find the number that makes the sentence true, and can answer

the question asked by the probliem.

21



.Mafeglals: one plece of paper for each child

N~

Teaching Procedure:

Before doling the exercises on pupli!| pages Il - 13, glve a few prob=-
lems as examples and discuss ways to solve them.
Example |: Ken bought 2 bags of oranges. Each'bag contained 6

oranges. He shared these oranges equally among 4 boys. How many oranyes

did each boy get?

" Ask,."What question does the problem aski® (How many oranges did”~

. each_boy get?) o .. : . .

 Gulde the children to write a mathematical sentence ‘or the problem
by helping them: decide how many oranges Ken bouéhf (Two bags of 6 oranges
are shown as (2 x 6)5; think about what Ken did with oranges (shared them
aqﬁally among 4 boys); and culiscuss the problem and Its mathematical sen-
tence until a sentence is written.

(2x6) :4=0D0

Let the pupils find what number b makes the sentence true. (Since
(2x6) t4=3,b Is 3,) Ask, "What is the answer to the question In
problegg" (Each boy gets 3 oranges.)

Example 2: Nina's family Invited Amy's family and Herman's family
for a birthday party. There were 22 people in all. If 10 people were
members of Nina's family and 8 were members of Amy's family, how many
were members of Herman's family?

Ask the children what question the problem asks. They can let s be the
number of people in Herman's family. Guide the pupils to write the mathe-
matical sentence by helping them decide that at the party there were

(10 + 8 + s) people in all. Let someone write the sentence:

(10 + 8) + s = 22



Ask, "Wwhat Is (10 + 8)7 (18)
(4) "What Is the answer to the question In the problem?"

«

What number s makes the sentence frue?

(There were

4 people from‘Herman's family at the party.)

Let the puplls open their books to pupil pages | - 43 and answer

the questions about the story problems. Get the pupils to write the

following on another worksheet for eéch exercise: the mathematical

senfanéé\\fhe missing number, and the answer to the question asked in

I - 13:
.

*Starred problems are challenge problems.

(7lx 4) - 6 =n | %2,
nis 22

22 animals were put back

~ on the shelf.

(32 + 4) + v=15 : 4.

v is 7
Each frlend had 7 marbles

at first.

(r+2)=-2=8 *6,

r is 20
The boys have 20 beans

together.

the proble;>\ This is the way. their paper-may- look for pupil pages

(n+7) + 13=2
nis |9

There were |9 peaches on the

"ground at first.

(n x 8) - 14 = 42 or
nx8=14+ 42

nis 7

There were 7 boys.

(n x4) + (n x3) = 56
nis 8
The teacher drew 8 squares

and 8 triangles.



24

JORIC LIS OFRRALIONS
OBJECTIVES:
1. To devglop the concept of operation.
2. To make new Qperaflons by use ot an operation machine.
VOCABULARY: operation machlné, number palrs, operation
SYMBOLS: +, -, x, ¢ -
MATERIALS: cardboard operation machine; thirty-seven 3" by 3" numeral
cards (from 0 to 36); four 3" by 3" symbol cards (+, -, x, t);

‘pupii pages 14 - 17

Activity |: Recognizing operations and making new operations (oral)
Objectives: | |

j. Civen a palr of whole numbers and the corresponding answer,
children can identify the operation (addition ;r subtraction)
the machine is performlné.

2, Given a palr of whole numbers and tho operation (addition or
subtraction), children can find the .answer for the operation
machine.

Materials: cardboard operalion machine if desired; thirty-sevon

3" by 3" numeral cards - from 0-36; four 3" by 3" symbol cards

(+, -, x, %)

Teaching Procedure:

On the board draw a box Jlke this:

Ny

s

Handle



Say, "Pretend that this Is a machine. It Is an operation machine. See

the handle. We put>two numbers Into the top of the machine." Write
the numerals (@. 2) above the machine. (See the drawing below,)
"When we turn the handle, the machine doqs something to the numbers,
and one number pops out of the bottom." Pretend you aré turning the
handle and write 10 below the box. . (See drawing below.) "What
did the machine do to our palr of numbers to get the number 102"
|¥ no one says "add", or even If they do, erase the numerals. Then
write (4, 3) above the box. Say, 'When Qe turn ¥E;_FE'- e the machine
takes the numbers 4 and 3 and out péps‘the number 7."' Write L7" at
the bottom. "What did the magblquﬂbiyo our pair of numbers. to get
the humber.7?" Continue putting pair; of numbers aT the top and their
: gum at the bottom.

Let the class think about and discuss these questions until they

decide that the machine adds the pairs of numbers. Say, "Yes, this is

an addition machine." Write a plus sign on the middie of the machine.

Now the board looks like this for the first example: '
4\ 62 /
: =

e

Erase the numerals and write the pair (6, 3) above the machine. Pretend

you are agaln Tdrnlng the handle. Ask, "What number will pop out of the.




addition machine?" "9" Continue this with other number palirs. Each
t+ime, ask what number will come out of the addition .machine. Let the
pupils In turn write the numerals for number pairs they want to put
into the machine and for the number that pops out.
"lf the teacher desires to have an operafloﬁ machine, dlreéfions
for making one are as follows:
.Towmakemanwopera$Lonsmachinem#or~*hegpapi+s;@use-a~l0"~by~48"~piece; e —
of cardboard. Mark these polnfs'along the 18" sides: 3", I", 4", |V,

6", I, 2", as shown at the left below. Then fold as shown at the right.

- 3" ' ' ’ g
1" 1" r

4“ 4"

: 1" 1"

6"
6“

1" o

1"
z.ll

Draw a picture of an operction machine on the folded cardboard and cut

off the regions that are shaded in the figure below:
. r 8"
%._ - _§

k_3u_4‘_4n ___4':3"_.‘

3%




// - ~Make 3" by 3“ numeral (from O to 36) and symbol (+, -, x, ) cards
| t+o be used with the machine. The cards fit into the folds of the
machine. |
Fasten the cardboard operation machine to the wall. Place the
card marked "x" in the fold for the operation symbol and say, "This Is
a multiplication machine." Put two numeral cards, for example; 3 and 6,

.“iﬁufhe.fdb“¥6id and ééy; "1 we put the pair (3, 6) into the multipli=-
catlon machine and turn the handle, what number comes out?" -When the
pupils say "I8", put a numeral card for I8 in the .bottom fold.

" Continue this type of activity with the mulfiplscafion machlne.
Let a pupil put a palr of numeral cards at the top of the machine and
P ask another pupll to pretend he is turning the handle. Let still

another pupil tell what number pops out and place the numeral card at
the bottom.

After the pupils have used the multiplication machine for a while,
remove,the "x" card and replace it with the "-" card. Say, "Now we have
a subtraction machine. We will put Thegé two numbers into the subtrac-
tion machine. Put the numeral cards (7, 2) éf,fhe ﬁop of the machine.

. (If you use any other pair of numbers, make sure-fhaf the first is qreater,
than or equal to the second.) Ask someone to come up and pretend to turn
the handle of the machine. Let a pupil tell what number pops out and
let him come up and put the numeral for the number at the bottom of the
machine. No matter what n;meral he puts at the bottom, let the rest of

the class decide whether he chose the correct card. Get puplls to tell
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A

why the result Is correct or incorrect (5 pops out because 7 minus 2

equals 5, or 5 must be added to 2 to get 7) When a pupil puts a

number pair like (2, 7) Into the machine, the pupils should say, "No

number pops ou?.ﬁ You say, "Our subtraction machine Is a whole number

machine and, therefore, will not work for this palir of numbers."
Continue this acflv{fy until the class has some experience Iin using

the subtraction méchlne.

Activity 2: Flndlng the operation Pupi! pages 14 = 17

Objectives:

. Glven a pair of whole ﬁumbers and the corresponding answer,
children can identify the operation (addition, subfracflon,
multiplication, or. division) the machine ls performing.

2. .leen a pair of whole numbers and the operation (addition,
subtraction, mﬁlflpllcaflon, or division), children can {Ind
the answer for the operation machine.

3. Glven the operation (addition, subtraction, multipligation,

or division) and the answer, children can find a pair}of

whole numbers the operation machine is using. |

Teaching Procedure:

Let the pupils use the operation machine as they did in the pre-
vious class activity.

Remove the "-" card froﬁ the operation machine. Say, "l put a
number palr (8, 2) Into the operation machine. "Do we know what opera-
tion the machine will do?" (No, fﬁere is no symbol to tell us.) Say,

"We will see what happens." Get a pupil to turn the handle. Say, "A

| 39




number Is popping out." Put a numeral card for 4 In the bottom of fhe
machine. "The machine gave us 4. What kind of operation machine Is
this?" Let the puplls discuss this question. |f they cannot answer,
use other number bairs. Put (8, 4) in the top of the machine and 2 In
the bottom. Agalin ask what kind of machine It Is. Contlinue until the
puplils decide that it Is a division machine.
N Place a symbol card for ¢ in the proper place. Go on pﬁfflng dif-
fereﬁf palrs of numeral cards in the top and asking what number pops
out .of .the bottom. For example, put (6, 2), (9,.3), (12, 3) in the
top of the machine. Also try the number pair (2, 6). Guide the pupils
To‘say, "No number pops out." You say, "The division machine will .not
work for this number palr because the answer Is not a whole number."

Vary the activity. Sometimes put a palr of numerals in the top
and a numeral at the bbffom and ask what operation the machine Is per-
forming. Other times, put an operation card In the middle and é palr -
of numeral cards in the top and ask what number pops out at the bottom.
Choose the cards so the puplls find all of the four operations. Ask
the pupils to turn to pages 14 - 17 in their books and look at the
pictures of the operaflon'machlnes shown there. In some of the pic-
tures of the machines the numeral at the bottom is missing. In some
+he operation symbol is missing. In others the palr of numerals at
the top Is missing. Let the pupils talk about these operation machines
and decide what the missing numerals or operation symbols are.

The pupils will decide that exactly one numeral Is.needed at the

bottom of each machine. Notice that there is one exception. The last

%



machine on page 16 will not give a whole number because 6 ¢ 4 Is not

a whole number. When the numeral at the bottom of the machine Is given,
there may be many different palrs of numbers that can be put at the top.
to glye that numeral at the bottom. For example, look at the fourth

row of machines shown on page 14. Thére are many palrs, such as those
shown below that can be put Into the first three machines, but only one

pair can be put into the fourth machine.

(14, 7)
(13, 6)
(12, 5) (3, 0) .
(11, 4) 0, 2) (4, 4)
(10, 3) (2, 0) (3, 3)
9, 2) 0, 1) . (2, 2)
(89 1) . (19 0) (19 1) ’
(7, 0) (0, 0) (0, 0) (1, 1)
- X - X
1 | 1 1
o , 7 0 0 1

In the machines with the operation sfgns missing, the puplls will
decide what the operation Is. |In some cases, there may be two possibi-
lttles. For example, on page |4, third row, the last machine can be
elther a subtraction or a division machlne.

Let the pupils.do the exercise and put In all the numerals and
symbols. |f there are several number pairs, get them to choose one.
Let the pupils talk about these exercises.

Make sure the pﬁpl' do all the exercises on pages |4 - 17 over
a period of severai days. The exercises help to develop an idea of

what an operation Is. They also are good review exercises.




Activity 3: Finding a new operation
Objective: |
- Given a palr of whole numbers and the correspondling answer,
chlldren can identify the new operation the machine Is per-
forming.
Materlals: Cardboard operaffon machine used previously
Teaching Procedure:
Say, "Here is a new operation machine." Put the following palrs
of numeral cards at the top of the cardboard operation machine, with
corresponding numeral cards at the bottom:

1 (4, 3) (5, 2) (1, 8) (7, 2) (3, 4)
b
v 4 5 | 7 3

&

Tel | fhé:class that In crder to keep a record of the numbers that pop
out of the machine for this operation, we write:

(4, 3) —> 4

(5, 2) —»5

(1, 8) —»|

(7, 2)i~p7

(3, 4) —»3 and so on.

Each time you put a number palr at the top and a number at the bottom

write the result on the board Qgifollows:

4

(5, 7)—>5 /

“The puplls will be puzzled by this operation machine. |t uses an

operation strange to them. They may doubt that the machine is really

- performing an operation. Ask, "Does the machine give us a number for
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each pair of numbers we put Into 1t¥?" (Yes) Say, "Then the machine ls
doing an operatlon. Our operation gives us one number for each palr of
numbers." Review the addition and multiplication operations to show
that with these operations we get one number for each pair of numbers.

Talk to the puplls again about the new operation. Put more pairs
of numbers Into the machine:

(0, 5)=—>0

(4, 1) —>4
Ask, "If | put the pair (3, 6) Into the machine, what number will come
out?" |If someone says "3" write (3, 6) —» 3, Ask the pupi! who
answered "3" to keep the operation a secret untii the others find It.

If no one says "3" write In "3"., Say and write the number pailr
(6, 3). Ask for a number for this pair. |f someone says "6" write
this numeral. Continue until the class sees that thls operation
machine always gives the first of the pair of numbers that Is put into
the machine.

Since this operation is new to the pupils, let someone give it a
name and a symbol. A pupil may suggest that It be called "Firsting"
because It always gives the first of the numbers in the palr and glve
it a symbol as F. Then write:

(3, 6)——»3
(2, 72
(6, 3)—E»6 and so on.
Let the pupils use this machine until they see how it works. Ask the

pupils to use the name and symbol they made up.

=
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Note: This operation and the others to follow are not Important.
The puplis do not need to remember them. The operations are used here
only to help pupils learn qbouf operations.

Say, "I am thinking of still another operation." This time you
<o not need to use the cardboard operation machine. Write the pairs
and the resulting numbers as follows:

(I, 2)—»2

(3, 2)=——s3

(7, 3)—~—>7

(4, 6)———>b6
Ask a pupil to give a pair of numbers. If he gives (3, 3}, write

(3, 3)
and ask what numser is given by the operation. I|f a pupil says "3",
write It after the pair. Go on In this way until the class discovers
t+hat this new operation always gives the greater of the two numbers if
they are different and the number [f they are the same. Again you can
let the class give the operation a name and a symbol. They may call
it the "greater" operation and use the symbol G. Thecn

(5, 2)..EL.5 |

(6, 6%—51»6

(l, 3)—?Eﬂt3 and so on.

Note: |f the puplls enjoy this activity, continue with some other

new operations for them to discover. For example:



. (, 2)—»q | (The result of thls operation ls always
(3, l)-e-bd the product of the fwolnumbers plus the
(4, 202+ 10 second number: |
(2, 62518 (4, 3)-2a(4 x 3) + 3.)

2. (0, 2)-2e3 (The rest :t of this operation Is always
(4, n-i»z one more than the second number.)
(3, 7)-¥%»8
(5, 0)Xy |

3. (4, 58511 (The result of this operation s always
(0, 1)-2a 2 times the first number plus the second
(, 0)-5102 | number. For example,
(5, 5)215 (3, 422 x 3) + 4.) |
(3, 1) 213 | o

Encourage some of the puplls to make up thelr own operations. Play the

game called: What ls the Operation? It Is played as follows:

Teachser: Tell me a pair of numbers both less than 6.

John: 2 and 4

Teacher wrlites on the board: (2, 4)—»|2

Joseph: 0 and 5

Teacher writes: (0, 5)—=»|0,

Mary: | think | know the operatlon. If | say (I, I), you will write
4,

Teacher: That Is right, Mary. We have a secret. You take my place

and see |f other puplls can find the operation.




Mary:  Tell me another pair. '

Bob 3 and 2 | | | !
U Mary writes: (3, 2)—»10 |
~Bob; | know the operation. If | say 2 and |, you will write 6.
Mary: _ How do you get 6 from 2 and 1?
Bob: | find 2 times the sum of 2 and |..

The game can be placed from the beginning with a pupl! In the place

of the teacher. Let a pupl! think of an operation and wrife some

examples on the board.

' OBJECTIVES:
-l.li To develop the meaning of property of an operation,
2. To discover some properties ‘the basic operations have:
a. Addition and multiplication have fhe commutative
property. '
b. “Addition and multiplication have the assoglative
properfy. ‘ A |
c. Multiplication s distributive over addition.

d. Zero and one have speclal properties under addi-

tion and multiplication.

VOCABULARY: commutative property, property, associative property,
distributive property ‘ |
* MATERIALS: Six cardboard operation machines, flannel board, 25 figures
for flanne! board, yarn or string, 25 counters for each pupll; a

o ) plece of string for each pupll, pupl! pages 18 - 26
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Acflvl?z 3 Commutative properties of additlon Pupli| page 18

and mqlflpllcaflon
Objective:
Chlldren can use the commutative property for additlon and
multiplication to determine If_a sentence” [s true or false
-and to find a missing number.

- Teaching Procedure:

<
Draw an addition machine on the board. Ask a pupll to name a palr

of whole numbers, say (5, 8). Wrl the numerals for the.numbers on

~ the plcture. Say, "I put In the gpumber 5, then the.number 8." Pre~

tend to turn.,the handle at number pops out of the machine?"

4

(13) Draﬁ another addition™Machine. Get a child fo put the same num-
bers In this machine but change the order. (The 8 goes'ln flrst, then
the 5.) Let another child pretend to turn the handle and show the

number that pOpSIOUT. (13) The board will look |ike this:
(s, 8) (8,5)

:>>4-‘:iﬂ_ :=>+-‘::h_
U U
13 13

Say, "You changed the order of the addends, but the same number popped

out. (13) |Is this true for every pair of numbers you add?" (Yes)
Let the chilidren try other palrs of numbers. Gulde the children to
show thls ldea In mathematical sentences. For example:

8+5=5+28



Repeat the activity with other pairs of whole numbers, lf necessary,
and finally lead them to see that for any two whole numbers a and
b: |

a+b=b+a

Remind the children that this s the commutative property of addi-

tlon. That s, the sum of two whole numbers [s the same no matter In
which order you add them.
Repeat the above activity but use a multiplication machine., In
a simllar way lead the children to see that for any two whole numbers
a and b,
‘axb=D>bxa
Remind them that this Is a property of multiplication and Is called the

commutative property of multiplication.

Let the pupils turn to pupil page 18. Let ThemﬂTa!k'abou* a few
of the exercises."” Gulde the puplls to see Thaf‘you do not have to do
the operations each tlme to find the missing number. Let them use the
commutative property to find the missing number by insﬁec*lbn. For
example, in 9 +7 =7+ b, If b is.9, the senTeﬁeé is *rﬁé. (Commun
tative property of addition)

After the children have finished the exercises, let them talk about
thelr answers and look for patterns.” Get them to make true sentences

for those senfences.fhaT are false. Guide them to use their knowledge

of the properties.
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Activity 2: The commutative property - Pup!! page 19
Objectives:

l. Chlldren can determine |f operaf[ons | Tke subtractlion, dlvi-
slon, ﬁnd flirsting have the commutative property.
2. Children can use operation machines to show what [t means
for an operation to have the tommutative property.

Materlals: six cardboard operatlion machines

Teachlng Procedure: | | A?

The purpose of the activity Is to help the puplis Identify a pro=
perty of operations called the commutative properfy. Let the puplls
agaln think about many operations as they use thelr operation machines,

Use several cardboard operation machines or draw them on the

board as shown below. (Using the * operation is optional.)

VL N L N L S¢j-’t¢ﬁ>¢
[ [ S o L -4 L—w

Say to the class, '"Let us put the same pair of numbers into each

one of these operation machines." .Get a pupi! to suggest a pair, such
as (4, 2). Then let the class tell what num-ers come out of the
machinesy, Write the results below the machines:

NV - X $ i #
(4, 2)~96 (4, 2)—e2 (4, 2)=<$8 (4, 2)—»2 (4, 2)—»4 (4, 2)—3

Ask, "what happens [f we put the same two numbers Into the opera-

tlon machines, but this time put 2 in first and 4 In second?" Let the

4y



pupils tell what numbers come out of the machines, and write the results
below the others:
- : TR
(4, 2)-F06 (4, 2292 (4, 22258 (4, =02 (4, 22-p4 (4, 2)—e3

(2, b6 (2, M= (2, HZ98 (2, He (2, 4)te2 (2, 4)—e5

The puplls will tell you that the subtraction machine and the divi-
slon machine will not work when (2, 4) s put Into the machines. (4
cannot be subtracted from 2 to give a whole number; 2 cannot be divided
' by 4 to give a whole number.)

Ask, "Which machine glives the same number for (2, 4) as for (4, 2)7"
(The addition and multiplication machines give the same number for (2, 4)
as for (4, 2).) Try more pairs In the addition and multiplication machlnes
to see whether the numbers that pop out are changed when the order of the

numbers of the pair Is changed.
(4, NH—Lall (4, 7)—%28
(7, 4)—ol!l (7, 4)—=s28

Note: We usually write (4, 7)——b!| -as the true sentence 4 + 7 = ||
and. (4, 7)~%s28 as the true sentence 4 x 7 = 28.

Let the pupils try many number pairs in this way. Gulde them to
tell about the ord?r of the numbers of a numbef palr and the addltlon
and multiplication operations. Encourage them to say something | ke
this: "The addition operation gives The same number for a pair no
matter which one of the number palr is first." There are many ways to

say thls. Accept any statement that gives the idea.
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Explain to the class that they have found something about addi-
tion and multiplication that is always frue. They have found a pro-
perty of addition and a property of multiplication. The name of thls
property is the commutative property.

Say, "You found that addition and multipiication have the commu-
tative property. Does subtraction have the commutative property?"

(No) Ask a pupll to show this with a subtraction machine. Let him
put in a palr-such as (7, 4) In which the first number is greater than
the second. Gulde the pupils to say, "We do not get the same number
for (4, 7) as we do for (7, 4) in the subtractlon machine. Subtrac-
tion does nof.have the commutative properfy."

In the same way, guide the class to decide that division does
not have the commutative property.

Let them discover that the "firsting" and the "star" operations

‘do not have the commutative property. Do this by showing other examples
in which we use pairs written ir *wo different orders:

(3, 63 (3, 6)s?

(6, 3)—w6 6, 3)-1.

(Note: * operation i{s optional. |f necessary, look again at some
of the other operations that were used in Activity 3 and let the class
decide whether they are commutative. For example; the triangle opera-
tion does not have the commutative property.

(5, 2)—29]2 (2, 5)=2i5



.

(These sentences may also be written 51252 = 12 and 2[255 = 15,)
The G operation has the commutative property. For exahp1e:
(2, l)_ﬁL;Z (5, 0)..G.¢5 (7, 6)Ge7
(1, 2).6,2 {0, 5).6,5 (6, 1)_G.7
But the circle dot operation does not have the commutative property.

For example:

(3, 4)-2410 (4, 3)-20il

(These sentences may also be written 3@ 4 = [0 and 40 3 = 1l.)

Guide the pupits by questions to agaln say that addition and mui-
fipjlcaflon have the commutative property. Let them discuss what fh]s
means. Ask them to use their operation machines to show what it means
for an operation to have the commutative property.

Let the pupi]s turn to page 19 in their books and talk about the
exercises. Get them 1o find the numbers that make the first few sen-
tences true. Ask a pupil whether he can find one of the missing num-
bers without adding or multiplying. Let the pupll explain why. For
example, a pupll will say, "I can answer the first exercise without
mulflplylng'*he numbers; n'l$~3. We get the same product when we
mul*iply 3 and 4 as when we multiply 4 and 3." Or he may say, "I
know n is 3 because 3 x 4 = 4 x 3, Guide the pupils to see that you
do not have to do the operations each time to find the missing number.
Ask the puplls to tell which other sentences can be made true without
adding numbers or muitiplying numbers. (Sentences !, 2, 3, 4, 6, 8, 9,
12) Each time, let the pupil explain why he can do this and tell the
number that makes the sentences true. Do not require fha? he say

"hecause of the commutative property."

o
&0
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_ Actlvity 3: Adding and multiplying three numbers

'-dbjecflve:

Chlldren can tell what It means for an operation to have
the associative property.

Teaching Procedure:

Review the process of adding three addends and multiplylng three
factors.

Remind the pupils that additlion and multiplication are operations
on palrs of numbers. We always puf two numbers In the operation machine
a;d;gef one number out. Ask, "How can we add three numbers [f we can
put only two at a time Into the addition machine?"

-Lef the puplls discuss this, using three numbers 3, 5, 2. Gulde
them to declde-fhaf two of the numbers can be added first, and then the
sum can be added to the third. Write this on the board: |

| (3 +5) +2

Let the pupils tell you that It means 8 + 2. or 10. Ask whether
they could detigi;?ddtfion another way.‘ Guide them to decide that the

second and thixd_numbers could be added, and then add the first number

to the sum. erfeswhls on the board:
3+ (5+ 2) |
Let the pupils tell you that this means 3 + 7, or |0. Write this
sentence on the board and let the pupils decide whether [t true and why:

{3+5)+2=3+(5+2)



Repeat this activity with three other numbers. Let the pupils

put the addends In different groups of two numbers to add them. Then

14

get the pupils to follow the same .plan in multiplying the same three
numbers. For example:

4,6,2: (4+46) +2=10+2= |2

4 + (6 +2)=4+8-=12 (4 +6) +2=4+(6+ 2}
4, 6, 2: (4 x6) x2=24x2=48
4 x (6 x2)=4x12=48 (4x6)x2=4x(6x2)

Repeat for several other sets of three numbers. Use, for example,
2+5+7; 2x5%x7;4+6+5; 4x6x5;,8+2+4,8x2x4
Ask, "When we add three numbers, do we get the same sum no matter
which two of *he numbers we add first?" (Yes) "when we multiply three
numbers, do we get the same product no matter which two of the numbers
we multiply first?" (Yes) M"We have found another property of additlon
and multiplication. The name we give to this property is the assoclia--

tive property."

Let a pupil tell about this property of adding or multiplying three

numbers. Do not requlire the pupils to use the word "assoclative".

Ask whether subtraction has the associative property. Check this
by trying to subfca@f t+hree numbers, for example, 8, 4, 2. Let the
puplls'subfrachTFe first two, then the third:
(8 - 4) -2

Then subtract the last two, and subtract this number from the first:
8 - (4 - 2)

Ask these questions: "What Is (8 = 4) - 27" (4 - 2 or 2) "What is

8 - (4 ~2)?1" (8 -2o0r 6) "Doyou get the same number when you sub-

tract these three numbers in different groups of the two numbers?"

ngé



(One way we get 2, but the other way we get 6.) "Does subtraction
have the assoclative property?" (No)

| Ask whether division has the associative property. Check with
the three numbers 8, 4, 2. "What Is (8 + 4) + 2?" (1) '"What Is

8 ¢+ (4 +2)7" (4) Does (8 + 4) + 2 equal 8 ¢ (4 ¢ 2)2" (No) "Does

division have the  assocliative property?" °(No)

Activity 4: Assoclative properties of addition Pupil page 20
and multiplication : _ "
Objective: H

Children can use the associative property for addition and
multiplication to determine if a senfgnce Is true or false

and to find a missing number,

" Teaching Procedure:

A}

Write on the board:
(1) (4+3)+5=n
ask, "What number n makes the sentence true?" (12)
Then say, "Suppose we group the numbers another way." Write:
(2) 4+ (3 +5)=n
Say, "The addends In the two sentences are the same numbers but the
parentheses show a different grouping. What number n makes the second
sentence true?" (12) Guide the children to see that they begin by
finding. the number named in the parentheses.
Ask, "Was the sum the same as In the first sentence?" (Yes) (in
both cases it was 12.) Use other examples to decide that no matter

which of the two ways we group three whole numbers the sum is the same.

‘Say, "If we have any three whole numbers a, b, and c, then:

(a+b)+c=a+(b+c)." .
)



Remind the children that this Is another property of addition. It Is

called the assoclative property. .

‘Ask, "Do you think multiplication has the associative property?
" Is this sentence always true for any three whole numbers?"

(ax b) xc=ax (bx c)‘

)

Use the same procedure with several other examplcs until the chil=-
dren decide that multiplication is associative. Ask the pupils to do
the exercises on pupll page 20. Gulide them to use the assoclaf[ve pro-
vperfy to help Them answer fhe questions and to see that you do not have

to do the operations each time to find the missing, number.

Activity 5: -Separating arrays anﬂ’wrlfing sentences |{Pupll| page 2|

Objectives:

. Children can write mafhemajlcél sentences for separated
arrays of dots which 11 lustrate the distributive property.

2. Children can separate arrays to represent mathematical
sentences whiéh illustrate the disfrlbuf{ve property.
‘Maferlals: flannel board, 25 figures for flannel board, 'yarn or string,
25 counters for éach pupil, a pfece of string for each pupil

Teaching Procedure:

Make a rectangular array on a flannel board such as the array shown

below.

¢ 5



Ask the class to describe this array. Gulde them to say that this array
shows 3 x 6. Write on the board 3 x 6.
Separate the array Info twe arrays using a string or yarn as shown

Vs

below.

e @ O
e @ o
e o ©
e o ©

Ask the class to describe this array. They may say that there are
still 3 rows but now each row has 2 members and 4 members. Write on
" the board
3 x (2 +4).
Ask, "Are 3 x 6 and 3 x (2 + 4) represented by the same number of dots?
(Yes) Therefore, we can write 3 x 6 = 3 x (2 + 4)." Write on the board
3x6=3x(2+4)

Separate the array into two arrays as shown below.

e o6 2
e e o
[

Ask the class to describe the array. (3 x 2 and 3 x 4) Write on the
board

(3 x 2) + (3 x 4)
Ask, "What happens [f we put the arrays together? (We'll get the ori-
ginal array.) Are 3 x 6 and (3 x 2) + (3 x 4) represented by the same
arrgy?" (Yes) Write on the board

3 x6 =(3x2)+ (3 x4)



. e

Ask, "Are 3 x (2 + 4) and (3 x 2) + (3 x 4) represented by the same
number of dots?" (Yes) Write on the board
3x(2+4) =(3x2)+(3x 4)
Continue this activity with other arrays and separate them In

several ways. For example,

®
°
(2 x 6) )
e )
e o
. (2 x 6)

(2 +2) x6=1(2x6)+(2x6)
Note: You will observe from the examples that if the multiplier is
on the right (2 + 2) x 6, the array is split horizontally. I|f the

multipliler is on the left 4 x (4 + 2), the array is split vertically.

\
¢ e ¢ o : e o
¢ o o o : e o
e ¢ o o = ¢ o
e o o o : e o
b x (4+2) (4 x 4) (4 x 2)

4 x (4+2)=1(4x4)+(4x2)
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Give each pupll 25 counters and a plece of string. Write the
followlng sentence on the board. A
4x (3+2) =44x3)+(4x2) | o
Ny - jAsk. "How many counters do we ;:;d to represent thls sentence?" (20)
Ask pupils to make a 4 by 5 array. Let them arrange thelr counters to
rebresenf 4x (3+2) uslng‘sfrlng. Then let them arrange thelr counters

to represent (4 x 3) + (4 x 2).

|
o6 |00 XX o0
000 |00 XY o0
€00 |06 XX (X
. e®0 |06 oo o0
]
4 x (3 +2) : (4 x 3) + (4 x 2)

»

Continue this activity with the following:

4 x (2+3) =(4x2) +(4x3)

3x (3 + 4) (3 x 3) + (3 x 4)

Ask the pupils to turn to pupll page 2| and write sentences In

their books for each of the separated arrays of dots.

Activity 6: A pattern in multiplication Pupil page 22

Ogiecfive:
Children can write two mathematical sentences for a story
problem which 1llustrates the distributive property.

Teaching Procedure:

Give the students the following story problem. Peter collects money

on Monday and Tuesday for a boys' club. He collects five cents from 2

' 0




boys on Monday and from three boys on Tuesday. How much does Peter
collect altugether? Let the pupl!s talk about the two ways in which

Peter can count his total collection:

(2 x 5) + (3 x 5) = n '
Number of cents number .f cents ' total _
collected on col lected on number of ‘
Monday Tuesday cents collected
or (2 + 3) x 5 = . n

number of pupils number of cents ivtal nunber
who pald on Monday col lected from of cents

and Tuesday each pupll col lected

Let the class decide agaln that these two sentences tell ?bouf the same
problem _and the same number makes.fhg sentences true.
Say, "We would like to find a pfoperfy of mulflplicaflon and addi-
tion together. Let us solve more story éroblems and try to find s:ch a
° : - property." ‘Let the puplls turn to page 22 and read the first word prob-
lem. Help them think about the problem and the two mathematical .sen-
tences that tell about fhé:broblem. Let Tﬁe pupils give the ;Qo sen-

tences. Then write them on tha board as follows:

(3 x 6) + (3 x 4) = n
number of nuts number of nuts total
in first box in second box number of
nuts
- 3 ‘ x o (6 + 4) = n
number of number of nuts total
rows In each row number of
nuts

As you point to each part of the sentences, lot the puplls tell

what it represents. Let the class decide that these two sentences tel |
49
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_fhe same thing about the prdblem, Finally, write this scntence:
(3x6) +(3x4) =3x(6+4)
Let the puplls decide that it Is a true sentence.
~ Remind the class that the sentence you wrote has both multipli-
cation and addltlon In it, In a very special way. Let the class glve

sentences for the other three problems on page 22. Write them all on

*he board..
. (3x6) +(3%4) =3 x (6+4) ‘
2, (2 x53)+(2x35) =2x(5+)5)
3. (5x3)+(5x4) =5 x (3 +4)
4, (2x4) +(2x5) =2x (4+5)

In all\fhese_frué‘séh¥énces there Is a pattern. Let the puplls
dliscover Theépaffeﬁn if fhey can. (I|f a number Is myltiplied by the
sum of two a#dends, the result Is the same as multiplylng the number

by each of the two addends and adding the products.)

Activity 7: The distributive property ' Pupil page ;;]

Children can use the distributive property to determine
if a sentence Is true or false and to find a missing
number .

Teaching Procedure:

Write the following story problem on the board:

Carl| bought 3 cans of biscults on Monday. He bought 4 cans

f/»j:§:3n Tuesday. Each can contained 5 biscuits. How many bis-

cults did Carl buy on Monday and Tuesday together?
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Let the puplls talk about the story problem. Ask, '"How many biscuits
dla Carl buy on Monday? (|5) How do you know it is 157" The chili-
dren may say something like, "There are 5 blséulfs in each can. Carl
bought 3 cans. He bought 3 x 5 or |5 biscuits.”" Guide them to find
In a similar way the number of biscults Carl bought on Tuesday. (4 x 5)
Ask, 'How many blsculfs_qld Carl buy.alfogefhor?" Help them to make
the sentence:

n=(3x25) + (4 x5)
Let the children say what number n is. (35)

Ask, "Can you think of another way of finding how many biscuits
‘.Carl bought?" Help the puplils by asking quesflon; such as, '"How many
cans did Car! buy altogether? (3 + 4 or 7) How many biscults were in
éach of these cans?" (5) Gulide them to write: |

ﬁ = (3+4) x5
Help the children discover that in both sentences n is the same num-
ber. Gulde them to write: | |
(3 +4) x5 =(3x25)+ (4xD5)

Draw a rectangular array to show the sentence:

(S

LOOJ‘COQJ

- D SN D WED e E— e S

t-. . o‘J R o o <
(3 +4) X 5 (3 x5 + (4x5)

Write on the board:

3x (5+2)=(3x5) +(3x2)
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Ask, "Is fhls-sentence true?" (Yes) Let the children tell why. Do
other simllar examples until fheuchlld?en are convlncéd that for any
three whole numbers, a, b, ¢,
ax(b+c)=1(axb)+ (ax )
Remind the puplils that this Is called the distributive propsrty
. _ of mulflpltpaflgn over addition. We also'say that multiplicatjon Is
o | dlstrlbu?th over addition.
, Let the children do the exerclises on puplil page 23. Gulde tThem
-to use the dlsfFT;uTlve property in working ouf‘fhe exerclises. For

example, in Exercise I they will see by the distributive propgerty that'

a Is 8 without doing the operations.

- oy .
Activity 8: Properties of 0 and | | . Pupll page 24
Objectiwes: .
“ . 4
. . Children can identify the identity properties of O and of

| when they are used.
2. Children can use the Identity properties of 0 and of | to
f)nd a missing number.

Teaching Procedure:

Review these audlition facts: .
\\_f//(i + | l; 0+2=2;,0+3=3;4+0=4;0+5=35;

w 6+ 0= 6; and so on.
) Write these sentences on the board and ask what number makes them
true
0+ 732 =n a + 350 = 350

The puplls will say that n is 732 and a Is O. You and the puplls write

and solve other sentences with 0 as an addend.
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| Ask, "When a number and O are added, what Is the sum?" (The sum

N S

lg +he same as the number.) Ask what number makes these sentences true:
O+x=x x+ 0= x
Many numbers will be named. . Let the class decide that the sentences

are true for each of the numbers. Gulde the pupils fonsay that 0 + x = x
‘ s true no matter what number x is. Say, "We have found a property of
the number O. When O Is an addend, fhe.sum is always the other addend."
Now review these multiplication facts:

| x O

n
(&
X

=1 Ix2=2; 1 x3=3;4x1=4;

5%x ] =5; 1 x 6=26; and so on.

Let the pupils write other multiplication sentences using the
factor |I.

Ask the class to tel! yolu a property of the number {. If no one
can do thls, ask for the number that makes these sentences true:

| x 312 = n b x 350 = 350

The puplils will say that n is 312 and biis |. You and the pupils write
and solve other sentences with | as a factor.

Ask, "When a number and | are mulfip[ied what is the product?"

: : (The product Is the same as the number.) Ask, "What number makes these
sentences true?" " -

I xy =y y x| =y

v
t

The class will decide th&t the sentences are true no matter what number y

Is. Say, "We have found a‘property of the number I. If I is a factor,

o
the product Is always the same as the other factor."




Ask the children to turn to pupil page 24 and answer the questions
In thelr books. Read over the questions with the class. ILn exercises

7 to 12 ask the pupils to decide what numbers make the sentences true.

Activity 9: Properties of zero and one Pupi| pages 25, 26

Objective:
Children can use the commutative, assoclative, and ldentity
properties for addition and multiplication and the distri-
butive property fo determine if a sentence Is true or falge
and to find a missing number.
- TeachTng Procedure: |

v
~

Draw an operation machine for addition on the board with m and n

as the ordered pair of numbers put into the machine., (See diagram

below.)
(m, n)
Z
+ I ~
T
m
Say, "Let us choose any number m. {magine that same number m is assigned

by addition to the ordered pair of numbers (m, n). Do we then know
whéf number n is?" If no one can tell, suggest that they }ry.a number
.for m and see what n must be. |If a child says, "Let m be 5", then

5 Is assigned to the pair (5, n). Ask someone to show a sentence for
this:

S+ n=5




Let children suggest other numbers and write the resulting sentences.

Continue until there are four or five examples, such as: ' |
5+n=5 8+n=8 3+n=3, 19+n¢%19

Ask, "What -number n makes these sentences true?" They should see

~that n Is 0 in each sentence. Guide the children to say, "When O is

added to a number,'fhe sum is that number." Tell them Tﬁls is called

the identity property of zero. Ask, "If 0 is an addend what can you

say about the sum?" (It Is the other addend. )

Put several sentences on the board to illusfrgfe the Identity

property of zero.

-8

fl
Q
3
i
0
v
+
O
U
A
+
(@
|

32+ 0
12

i
X
o
+
(¢)

I
o
N
3

"
o

+

17 +0
Let the children tell what numbers make~fhe sentences true.
Draw a multiplication nachine on the board and say, ﬂHére is
another operation m;chlne. I+ is a multiplication machine. When you

put n the palr of numbers {m, n), m comes out. What number do you

think n is? Try a few examples and see."

r:g?,n) :
><‘£ﬁ1_ o
T
..».m
Again, let us suggest different numbers for m. If a child says "eleven",
then pretend to turn the handle and write "l1I" as the number assigned fo

(11, n). Let the child write a sentence to show this:

il xn=1lI



After a few more examples ask, "What number is n? (One) This is called

the ldentity property of one.  What is the property of one? (When any

number and | are multiplied the product is the same as the number.) You
can say thls another way. “lf | s a fac*or, then the product Is the
same as the other factor."

Write several sentences to Illustrate the multiplication property

of one. Let the children tell| what numbers make the sentences true:

w0

I X 613

19 x | =n 43 x|l =m r

n

m=7x367 930 x| =W s=20x|

Let the pupliis turn to page'25 and declide which sentences are
true. Ask puplls If they can decide which sentences are true without
working them out. Guide pupils to look for patterns illustrating pro-
pertles and patterns not illustrating properties to decide which sen-
tences are. true. |

Let the ﬁuplls decide what numbers make the sentences true In the
exercises on page 26. Remind the children that many times they do not
have to do the operitions to find the pissing number. Let .them tell

how they found thelr answers.



UNIT S
Geometry

OBJECTIVES:

. To review the use of the words "beside", Yo the right of",
"to the left of", "between".
2. To review the use of the words "inside", “outslde".
3. To Introduce the concepts of point, |lne segment, and end-
point. |
4. To Introduce the ldea of a simple closed curve.
5. To Introduce the notion of extending a Iine segment to a
| ine and to a ray.
6. To Introduce the ideas of plane region and polygonal region.
7. To introduce the Idea of angle.
8. To introduce Thé ldea of Intersection of llnes wlfﬁ | tnes
and planes with |lnes.
9. To extend the fdeas of angle, triangle, and polygon.

BACKGROUND INFORMATION FOR TEACHER:

) This unit ts designed to give the pupils pleasure while dlsqbverlng
and experimenting with geomefrlc concepts.
In this unit the ldeas of points, space, |ine segment, end-points,
rays, planes, reglons, angles, polygons, ;nd paths wll! be [ntroduced.
Relations such as between, beside, above, on, and inslde are studied

as "nearby relatlons". (They are called "nearby! because they are re-

'{A latlons between objects which are usually near each .other.}




[

The word "point" in the dictionary, s deflned by other words.
One of the words used In the definition, 1f also looked up, will be
defined by "point" or some other word previously used.

In mathemat[cs some words are not deflined, such as "polnt" and
"Ing". However, other words In mathematics are dé\Fned uslng such -
words as Yset", “point", and "llne".

Puplis glve meaning to these words from the descriptlons that are
supplled them. For example, a polnt ls described as an exact loca-
tlon. A polnt cannot be seen or felt and has no size. Note that this
1s a description of a polnt, not a definitlon.

A small dot néy be used to plcfurg a polnt; the smaller the dot
the better the picture. Under a microscope, however, even a small dot
can be seen to cover many Iocaﬂonsf

We think of a point as dénoflng a fixed ‘tocation. For example,
the polnt Indlcated by the corner of a desk would remaln unchanged even
though the desk were moved, only now it (s no longer represented by the
corner of the desk.

The tip of a pin would represent a point. I|f the pln were moved,
the point would remalin--the location Is fixed but the tip that repre-
sented it was moved.

A string, whether held loosely or stretched tightly, shows a geo-
metric flgure. The name Y“curve' Is glven to all figures shown on a
string. A curve can 3 thought of as the path (whether "“straight" or

not) traced in going from one locatlon to another.
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Other examples are a '"curve'" drawn on a sheet of paper, a route
taken from one city to another, telephone wires between two poles, etc.
. Thus we see that a curve con+alns more points than we can count.
A speclal curve represented by a string stretched tightly between

two points, say A and .B, is called a |ine segmert, denoted Kﬁ, or

A B
BA, e - . Another |ine segment Is represented by the edge
of a desk, or by a path drawn with a pencil and ruler connecting $he end-
pcints of the line cegment. |f the string Is removed, the. |ine segment

remains since the string only represented a set of locations.

,\‘/‘4

q

A llne may be thought of as an extension of a line segment in-both...-/

A B -
directions. A line Is shown as<e———e», denoted AB or BA with-arrows

showing that the line is considered “o be extended infinitely.,

) A B
¢ A ray, deénoted ET,"‘——‘“, s defined as that part of a |lne con-

Y

sisting of a point called the end-point, and all points of the line In
one direction from the end-point. Cur example shows a ray with end-
point B and the part of the .Iine to the left of B. A flashlight may be
used to help students visuallze a rey; the rays of |ight emanate from
thé source which would correspond to the end-point. Note that the first
letter mentioned denotes the end-point. ’

We now return to the concept of curve and we will restrict our dis-
cussion to curves In a plane. A curve may be rgpresenfed by a set of
points traced without I1fting the pencil from the paper.

Thus we see that I|ine ;égmenfs, iines, and rays are all curves, In

a simple closed curve, it is possible to start at any point, frace the

entire path without |ifting the pencil and come back to the starting

point without intersecting (or fouching) the curve.




Thus, a circle, a triangle, and a square are good Illustrations of
a SKTP|9 closed curve. Each of these, in awﬁiane (flar) surface, has
what highf be called an inside and'an outside. \lndeed, for any simple
closed curve in the plane, three sets are distinguished: the inside
of the curve, the outside qf the curve, and the curve Itself. The
points of the curve are nelther on the outside nor the inside. The

ynton of the set of points of a simple closed cui've and the set of

points in the Interior of the curve is called a pla~e region. The top

of a desk would represent a plane reglon and so would the floor in the
classroom, the bottom of a waste-paper basket, a wall surface, the sur-
. face of a window-pane, eftc.

A triangle is a simple closed curve which is the union of three
|ine segments. The three segments are the sides of the triangle. A

quadri lateral is a simpie closed curve which is the union of four Iine

segments no two of which are on the same line. The four segments are
the sides of the quadrilateral.

In everyday conversation, we often use words Iike "circle", "trl-
angle", and "rectanglie" in two ways. They sometimes are used to mean
a plane simple closed curve and sometimes are used to mean a plane re-
gion, the curve together with its inside. For example, people say that
the rim of a whee! and the top of a tin can both represent circles.
However, the rim of a wheel represents a circld, while the top of a can

represents the region bounded by a circle.



in this book, "circle", "triangle", and "rectangle" will refer to
the curves. We will say “"circular region", "triangular region", and
"rectangular -region'" when we refer to the regions. In summary, names of
plane figures usually refer to the curves, not the plane regions.

An angle is defined as the union of two rays which are not on the
same |ine, and have the same end-point, called the vertex.

Intersections of streets, corners of boxes and buildings, knife
cuts In cheese, and folds and wrinkles in paper are examples of the
geometric idea of intersection of figures. In geometry, a place where
two figures meet is sometimes a point. The poiéf | ies on both figures.
Thus, we say the figures have the poinf in common. In some cases, TLo
figures meet at more than one point. The figures shéwn by the inter-,
section of Th;“floor and a wall’qf-a room have a |ine segment in common;
they Intersect In a line segment. A circle and a |ine may infersect In
two pblnfs'or one point or no points. A triangle and a line may infer-

sect in no points, one point, two points, or in a |ine segment. Pictures-

of these intersections are shown below.
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This &ntjre unit should be taught with the objective In mind that
\

the students have fun {fylng out the activities suggested. The student
should be encouraged to do much free-hand arawlng of lines and circles
as the class discusslion centers around these ideas. The student should
not feel that he must draw [Ines with a straight-edge in order to under-
stand the notions presented. |f the students have difficulty in draw-
Ing circles then they may draw triangles for some of the activities that
involve simple closed curves.

The students should be given every opportunity possible to explore
the notions suggested before generalizatlions are made. The students
should also be given opportunity to verbalize their ideas; they should be
encouraged, even urged, to talk about what they think about the ideas.
The teacher should not expec+ that formal, preclise language be used, but
that the students have the opportunity to discuss thelr Ideés about geo-
metry as they 'see 1t. As the discusslons progress, students will be able

to sharpen thelr perceptions by comparing them to those of thelr class-

mates.

TopIC J: GEOMETRIC OBJECTS AND IDEAS OF RELATION

OBJECTIVES:

. To provide interesting objects that demonstrate geometric
figures.
2. To review the use of the words: 'beside", "to the right of",
"to the left of", "between", "inside", and "outslde".
VOCABULARY: beside,lfo the right of, to the left of, between, apove ,

below, on, inside, outside, curve
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SYMBOLS: None
MATERIALS: ball, box, pencil, bottle top, rock; pupll pages 27 - 29

-

Activity l: (Oral) Collecting objects that represent geometric

figures
Objective:
Children can collect objects which show the following
figures: points, |ine segments, angles, right angles,
triangles, circles, circular regions, rectangles, rec-
tangular regions, squares, 4-sided figures with no right
angle, 5-sided flgures, and regions.

Teachlng Procedure:

Let the pupiis help you collect, make, and ldentify different geo-
metric shapes. Many things which suggest shapes are in the classroom
or can be obtained easily. The children may volunteer to bring some
things from home. Bring some of the objects yourself, and have mater-
lals avallable for making some others. |

Col lect objects that show the following figures: polnts, line
segments, angles, right angles, friangles, triangles with two sides
of same length, right triangles, circles, circular regions or discs,
rectangles, squares, four-sided figures with no right angles, five-
sided figures and regions, etc.

l.isted on the following page are some objects that show these
shapes. You will think of other objects. You and the children collect

or make as many of these objects as you thiink desirable.



i. Points are shown by dots on the board, tips of corners of
books, ends of sharpened penclls, ends of pins, pin holes
in paper, intersections of folds in paper.
2. Line segments are shown by edges of books, sfrefched strings
and”rubber bands, ﬁfraighf sticks, pencifs, grass, straw,
some shadows, folds in paper, edges of wooden board, chalk
and pencil traces of straight edges.
3. Lines are imagined as the extensions of |ine segments shown
by objects Iike those |isted above. The extensions are
indicated by drawing arrowheads on the ends of pictures of ;__
line segments., \§?
4. Anéles are shown by corners of objects; right angles are shown
by square corners. |
5. Triangles, four-sided figures, squares, rectangles, and circles
are shown by string, by bent wire, by sticks fastened together,
by the edges of cutouts, by drawings on the board.
Pupils may enjoy making a flannel board display of the above (points,
line segments, |ines, angles, triangles, four-sided figures. squares
rectangles, and circles) by using yarn and felt scraps.. IT may be a

continuing activity, growing as new geometric ideas are introduced, such

as rays, curves, intersections.

Activity 2: Using the words '"beside'", "to the Pupi!| pages 27, 28

right of", "to the left of", and "between"



Objective:
Given a picture showing a series of objects, children can
ldentify thelr placement in’the picture using terms as to
the right of, to the left of, beside, between, above, and
below.

Materials: ball, box, pencil, bottle top

Teaching Procedure:

Get the pupils to show their right hands and then their left hands.
Help those who do not show the proper hands to decide which hands are
right hands and which are left hands. |

Say, "l am going to tell you about John and Bob. John went l ook~
ing for his friend Bob. Bob lived In a house beside a tree." Draw a

house with a tree beside it on the board.

-

"john called to Bob, 'Come out and play.' Bob came out of the house
and stood beside the house. The house was between Bob and the tree."

Draw a picture of Bob like this:




"John called, 'Bob, | can see you to the right of your house. The
house is between you and the tree. The tree is to the left of
your house'."

~ Let the children be John and Bob and go through the story. Let
John tell about where Bob Is standing. Let Bob say things like, "yy
house is to the right of me. The tree ic to the right of me."

Place a box and a ball on a table at the froqf of the room. Ask
@ child to place the ball to the left of the box. Say, "The ball is
beside the box. The ball Is to the left of the box. Say, "The box is
to the right of the ball." Ask a child, "Where is the ball?" (The
ball is beside the box; the ball is to the left of the box.) Ask a
child to face the class from the other side of the table. Ask, "Where
is the ball?" (To the right of the box.)

Let the pupils discuss the fact that the ball Is to the right of
the box for the child facing the class and to the left of the box for
the other children in the room. Let children go to the front of the
room, face the class, and decide whether this is true.

Give a child a pencil, and ask him to put the pencil to the right

of the box. Give another child a bottle top and ask him to put it to

/ —

Ball Box Pencil Bottle Top

the right of the pencil.




.Lef the pupils tell you The‘locafion of the pencil. For example,
they may say, "The gﬁpcil is between the Kox and the bottle top. The
penci| is to the left of the bottle . The pencil is to the right
of the box and to the right of the bali." .

Ask a child to face the class as he stands on the othsr side of
the table. Ask him to tell where the pencil is. He will say, among
other things, "The pencil is to the right of the. bottle top. The pen-
cil _is fo the Ieff of thg box. The pencnl is +5 the left of the ‘ball."

Let The pupils Taf{ about why their statements are different. Get
saveral pupils to make the statement, "The pencil is to the right of
the box." Then let them move to the other side of the table and say,
"The pencil is to the left of the box."

Repeat this acTIQiTy, with the pupils talking about the location of
the ofher.objecfs on the table. .

Let each pupil place his book and a pencil on h{s desk. Say things
like, "Put your right hand to the right of the book. Put your right |
hand between the pencil and the book. Put your left hand fo the left of
the pencil. Put your left hand to the right of the book." Move about
the room as you say these thirgs, helping children who need help. Let .
some of the children give similar directions to the class.

Tell the pupils to look at pupil page 27. Ask a child to read the —
first seQTence in exercise | and tell whether the sentence is a true
sentence ér a false sentence. Let the class decide whether his answer
{s correct. Ask other children fo read sentences and tell whether they

are true or false sentences. |f a sentence Is false, ask the child tfo
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make a true sentence. After all the sentences are read, say, "Make other
sfafemgffs like these about the rectangle, circle, and triangle."

T;ll the pupils fto read the sentences .in Exercise 2. Ask a chllid,
"What word do you put in the blank in the first sentence to make it
.True?" Let him read his senfence; Ask the other children to decide
whether the senfenié is true. Ask similar questions for the other sen-
tences. /

‘Tel | the pugjls to look at the number line in Exercise 3. You make
some statements about the numerals on the number [ine using the words

"beside'", "between", "to the right of", and "to the left of". Then ask

the children to make other statements about the numerals.

LI

7

7L~ If the pupils already understand the ideas of this activity or if

| they learn them very quickly, shorten or omit several of the suggesfed'7
activities. Haﬁsyer, be sure to let the pupils use the ideas:wifh'fhy
number |ine of Exercise 3 on page 27.

Say, "Hold your right hand above your head. Place your left hand -
below the top of the desk." If all the éupils do this correctly, they
understand "above" and "belo@", and this activity is then very short,
Tell the chiidren to.do a few other things, such as the ones |isted
below. You will think of others.

Hoid a pencil below your book;‘hold your’book below your*
pencil. -

Place your right hand be;ow your left hand.

Put your book above your |eft hand; place your right hand
below your book.

Tell the pupils to look at Exercise | on page 28. Ask questions

Jike, "lIs the triangle above the square?" (Yes) "Is the circle below




the triangle?” (Yes) Let the children say other tiiings about these fig-
ures, using "above", "below", and "between'". »

\ . Ask similar questions about the numerals on ‘the number line in Exer-

\ " cise 2 on pupll page 28.. Ask, for example, "is the numeral 3 above the
\ numeral 17 ]s the ndmeral 4 between the numeral 5 and fhe‘numefal 27"
\'- Get the pupils to make complete statements when they answer. Let them
\ ask other questions.
\ Ask the puplils fo look at Exercise 3. Let them describe the loca-
\ tion of the barn, bird, p}ane, and cloud in relation. Yo each other using

\ the words "above", "below", or "between'". (Continue with activities of the
\ following type.) Draw this figure on the board: Ask, "Is there a point

\ on the board between A and C and also between B and D? How would you

\
!

\ find 1¥? Is the point inside the square or outside the square?"

t

A B A B
‘ \\ 'lﬁ

A n S . \\ l'

i \\\ ’l
) '(

N

\ 1" \\

1’ \\

Consider a triangle and a point P inside and 3 point Q outside the

frlaqgle as Indicated. |Is there a point of the triangle between P and

B
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Q? (Yes) Can you find two points of the triangle between points P and
Q? (No)

Ans.

Point R is the only point of the triangle
that is between P and Q. (Points |ike

S are points of the triangular region

which are between P and Q.)

Activity 3: Extending the use of "inside and Pupil| page 29

“outside" (oral)

Objective:

Given a picture showing a series of figures one within
another, children can identify their placement using such
terms as: inside, outside.

Materials: box, rock, pencil

Teaching Procedure:

Say, "Name something you see.inside this classroom. Name something
cutside the classroom." (John is inside the classroom. John's mother is
outside the classroom. The tree is outside. The table fs inside.) Con-
tinue until many of the children use the words.

Place a rock inside a box. Put a lid on the box. Put the box on a

table beside a pencil. Write on the board, "The rock is inside the box.
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The pencil Is outside the box." Ask a pupil to read the sentences. Make
sure the pdplls can read and know the meaning of each word.
Tel| the pupils to lwok at page 29, Exercise |. Ask a child to
read the senfgpces. Ask another child whether they are true sentences.
Tell the puplls to look at Exercise 2. Ask akhild to read the sen-
tences and put the words in the blanks to nake true sentences. (The
circle is Inside the square, and so on.) Tell the pupils to look at Exer-
cise 3. Ask them fo makekifafeménfs about the figures, using the words
"inside" and "qufslde". Guide them to inj}ude statements |ike "The square
is inside the circle. The square i; outgide the triangle." Let the pupils
make similar statements about the figures in Exercise 4. An arrow and a

cross and ?wo(polnfs{ M and L, have been included for variety.

TOPIC |1 E.Q!LI;T:E AND CURVES
OBJECTIVES:
I. To Introduce the concept of point.
2. To Introduce the concept of a simple closed curvé.

VOCABULARY: points, curves

MATERIALS: none; pupil pages - none

Activity I: (Oral) Points
Objectlive: : %4

Children can describe a point as a location in space.

. Teaching Procedure:

The children may be asked to answer the following questions: What
s a point? 1Is it the tip of your pencii? |Is it the sharp tip of a pin?

*

Y

8%

Y

>
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Is it 2 dot made with a pencil on your papor? Is It a dot on your

paper made with a crayon? (Have students draw the dots with the pen-

cil and crayon.) |s it a dot on tne board méde with chalk? with a

pencil? No, none of these. Dots are used to help us think of points.
" We use a letter to name the point. Thus we have points

* B
* A

Show some dots on the board naﬁed'ﬂ, B, C. ~ ' \

In geometry, we think of a point as'an exact location. A point
sannot be seen or felt. 1t is so small it has no size. How can we see
germs? |f we were to see a germ undér a microscope, It wou ld appear
very large and cover many l|ocations. Any object, not matter how small,.
covers many locations and is not a point, only a picture of a point--
such as a dot.

Ho'd your nencil over your desk with the eraser tip down. Ask,
‘"Couid the eraser tipg show a point? (Yes) Could the sharpened tip show

¢ a point?" (Yes) Move the sharp tip of the pencil To‘aan:ér place on

The desk; Tell the studer’s "Il am now indicating another péinf. adif~ .
ferent location."

Suppose we have three points anc we wish to name them points P, Q, R.
Capital letters are usvally used to name points. Can you describe a set
Pf four points in your room? Answers will vary, and they might suggest

something |ike four corners on the top of Thefr desks, the four points

where their chair touches *.\e floor, efc.
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Many interesting ideas can be formed.uslng sets of points.
Draw the following dots on the board and ask the children which of
these points shows the best picture of a point. Why? - @ e

Ask the child-en how many points a dot drawn with a pencil on a
biece of paper covers. Have them draw a QQT on thelr paper. Does it
cover one point, several poln%s, a thousand, more than we can count?
(More than we can'cbunf.) /

What describes a point best? A chalk mark oﬁ the board, a dot made°’
wlfh a vqnx\sharp pencil, a dot made with a sharp pin, or an exact loca-=

‘tion in space?

Activity 2: (Oral) Curves and points .
!

Objective:

Children can identify a Cuﬁve as a path. ~

Teaching Procedure: \

<

e

Tell a story like this: "Once upon a time there was a |:ttle ant, named
Speedy, who wanted to see the world.. He said good-bye fo all his friends
and started out cver the flat ground. After a while he came to a rock. He
thought, 'l will not climb over/this rock. | will turn to the right.’
Soon he met his friend Quickfoot. They touched feelers. 'l am going to
see the world,' said Speedy. 'The world is big,' replied Quickfoot.
Speedy went on."

Say, "Let us draw.a picture of Speedy's path. Where dic¢ he start and

where did he go?" Let the children tell you what happened. Draw a picture



like this on the board:

A /

Say, "A shows the ant hill where Speedy started. R shows the rock. Q
shows the place where he met his friend Quickfoot. Our picture is not
his real path. We call the picture of a path a'qurve.‘ OQur picture shows
a curve. Pictures of places along the path, like R and Q, we call points.
The picture of épeedy's path conféﬁns line segments AR and RQ."

Go on with the story. "Speedy next met a beetle. Speedy was atfraid
of the beetle, so he turned to the right again. A |ittle farther on he
met a‘scouf from the aE} hfll. 'Speedy, what are you doing so far from
home?' askad the scout. 'l am going to see the world,' Speedy replied.
'Find good things,' said the scout, 'and you may be a scout some day.'
Speedy soon found a big pile of very tasty young grass. He thought, 'We
have not had tasty grass |ike this to eat for a long, long time. | must
tell the other ants.' He took a piece in his mouth and started home by
turning right again, He met three friends, Happy, Faliry, and Muddy. Tqi
each he said, 'Look at the very good grass | found.' Muddy ran on ahead.
He called to the other ants at the ant hill. 'Here comes Speedy. He has
found a pile of fresh new grass.' The other ants ran to Speedy. They
asked, 'Where is the grass?' Speedy told them. Soon the ants had eaten
all the tasty grass they could eat. The chief of the ants sent for Speedy

and sald, 'Thank you, Speedy, for finding the delicious grass for us. You

are now one of our Chlef Scouts.' Speedy was very happy to be a scout."
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FESE.

While telling the story, draw the picture of Speedy's path to look

—_—

like this:

AL M FH 16

Let the pupils talk about the picture. Get them to put their fingers on
the péinfs and say things like, "At point S, Speedy met the scout. Aft L
point G, he found the tasty grass. At point R, he came to the rock."
Say, "In the picture, points show places."
Go on. "The paths that Scout Speedy took were over a flat field. As
he did his scouting, he found many things. One day he found a-Ieaf, a
plece of wire, a dog, and a tree." Mark points to show the places where

Speedy found these things, as shown in the picture below.

o
/ R Q B

T 1 D l
oM P H j(:s

Say, "Points L, W, D, and T show the places where Scout Speedy found the

‘W

leaf, the piece of wire, the dog, and the tree. Speedy's path is called

a curve. We say that point F is on the curve, point D is inside the curve,
and point W Is outside the curve." Ask questions like, "Is point H on

the curve? Is point G inside the curve? |s point W inside the curve?
Point L? Point A?" |f an answer is "No", ask pupils where the point is.
Let them tel! where other points are; for example, points S, T, and R.
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Say, "The curve showing Speedy's first path is a rectangle. One

day Speedy's path was different. It was Ilke this."

Mark some points on, Inside, and outside this curve. Ask questions Iike;
"Is this point inside the curve? |Is this point outside the curve? |Is
this point on the curve?" Let puplils mark some points and tell where

they are.

; E_SEGM ; ES; AND RAYS

OBJECTIVES:

l. To introduce the notion of extending a |ine segment to a

Ilne and to a ray.
2. To extend the idea that the number of points on a line
segment is Infinite.

VOCABULARY: |Iine segment, end-point, ray, line
MATERIALS: | piece of string (about 2 feet long); | brightly colored

piece of paper; | plece of paper for each child; a flashlight;

one 30- or 40-foot string; pupil page 30
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Activity I: (Oral) Line segments and end-poinTs
Objectives: f//
I. Children can draw a picture of a |ine segment.
2. Children can identify a line segment as a special type of
curve which happens to be straight.
3. éhildren can identify the points at either end of a line

segment as endpoints.

Materials: a piece of string, | brightly colored piece of paper, | piece

of paper for each child

Teaching Procedure:

Point to objects that have edges that are sTralghT, such as tables,
Sooks, paper, and walls. Run your finger along the edges that are
straight and say, "This is a straight edge." Hold a string stretched
tightly between your hands and say, "This is straight. We use a
stretched string to see if an edge is straight." Hold the stretched
string along some edges to test Thefr straightness.

Trace some of the straight edges on the board. Tell the pupils
that when a straight edge is traced on the board, or on paper, "We drew

a line segment." Let a few of the children trace straight edges on the

board and ask them what figure they have drawn. (Line segment) Test
these for straightness with a stretched string.

Ask the children to find some objects on their desks that have
straight edges. Let them trace these on their papers. Ask them fo say,

"This Is a line segment."

Cy
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Cut out a brightly colored plece of paper in a shape semething |ike
8

this, but larger.

Put two dbfs oﬁ it as in the diagram. Ask the children to trace dif-
ferent paths In order to go from A to B. The children may follow a
path that touches the paper only on A and B. How man9 paths are there?
(More than we could count) Which path is the most dlrecf'fo get frgm
A to B? This direct path shows a special type of curve called a line
segment. A line segment Is a set of points. It is the set of points
that were marked as we.moved from A to B. |t also.includeé the points
A and B. We sometimes show |lne segments like this: AB. One of the
bust ways to show a |line segment is to draw a picture of one using a ruler
and a pencil and using dots at the end to show points A and B. Points
A and B are calléd the end-points because the line segment ends at points
A and B.

Have the students fold a piece of paper to make a straight edge. Say,
"| do not have a square corner. | have one straight edge.”" Run your
finger along the straight edge and ask, "What is this?" (A straight gdge.)
Trace the straight edge on the board and ask, "What have | drawn?" (A

| Ine segment.)
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Ask, "Does the stralght edge have corners?" Let the children talk
about this. Try to get them fo say that at each end of the paper straight
edge there is a corner and the corner has a tip. Hold the paper straight
edge in position against the Iline segment, put your finger at one end of
the straight edge, and ask, "Can | draw a picture of the tip of this cor-

ner?" Draw this dot.

<

Remove the paper and repesf for the other corner. Say, "I have drawn
"a plcture of the straight edge and a picture of each corner tip." Run
your finger along the iine segment and ask, "What Is this?" (A line seg-
ment.) Point to each dot, say, "At this end of our line segment is a

’ \ ." Get the children to -say the word "point". Repeat for

the other end. Say, "At gach end of our |ine segment there Is a point."
Repeat the above, fracing the edge of a book. Say, "When we draw a
line segment it has a point at each end. These points have names. They

are cal led of |ine segments. (end-points)

4
Let the children in turn, choose objects with straight edges and
trace the edges on the board. Ask them what they have drawn. (Line seg-
ments) Ask them what are the ends of their line segments. (End-points)

Have them draw these points.

Activity 2: (Oral) Other points on a |ine segment

Objective:

Children can mark many points on a line segment.

Teaching R;ocedure:

Using the paper straight-edge you used in Activity |, draw a line
segment on the board. Draw its end-points. Say, zs you point, "This

line segment has two end-points, one here and ons here." Holding the

Iy



paper in place on the board, fold it over to make a square corner. The

children will see thls:

Point to the square corner and ask if it has a tip. Say, "I am drawing
a picture of the tip. Draw the picture, making a dot that is on the line

segment. Ask, "What is the dot?" (It is a picture of the tip of the

square corner. |t is a point.) "is it on the 'line segment or off the
line segment?” (On) "Is it one of the end-points of the line segment?"
(No)

Ask, "How many points have we mafﬁed on the line segment?" (Three)
Label the points A, B,~C. "What can we éay about point C? (It is
between points A and B.)

Unfold the square corner and ask, "Can | mark any more points on
the line segment?" (Yes. Make a different square corner with Tﬁ;
paper.) Fold the paper over to make a square corner at a different
place on the paper straight-edge. e

Draw the picture of the tip of this corner. Say, "This dot gives
another point on the line segmenf.. How many' points have we marked on the
line segment now?" (Four) Labe; {Bé point D. ﬂhaf can you say about

these points? “he figure could now look like this:

D C

—eo—o -
’ A o B




Ask, "What can you say about point D? C? (Point D is between A
and C and also between A and B. Point C is between D and B and also
between A and B.) Ask, "Can you find any more points on the line seg-
ment?" (Yes) Let the children draw several more points. Let them
talk about how many points they could mark on the line. (Moré than we
could count.)

Let the children discuss the idea of befweenes§ of the points
they locate. They may even generalize that between any two points on

t+he line segment another point may be found.

Activity 3: Extending a |ine segment fo |ines Pupil page 30
| and rays
- Objectives:
I. Children can indicate a ray by extending a |ine segment in
one direction, shown by an arrowhead.
2. Children can indicate a line by extending a line segment
in both directions, shown by arrowheads at the extremities.
3. Children can mark many points on a line.
4. Children can indicate that there are more points on the
| ine than can be marked or counted.
Materials: | 30- or 40-foot string; | flashlight

Teaching Procedure:

Draw a line segment on the board and name the two end-points. Use

a book or similar object to trace the line segment.




Say, "This IS the |ine segment AB. It Is a curve. It has two end-
points, A and B." _ /

Ask, "Can you make a |line segment longer than AB?" Help a chlid
place a long stralght-edge or a yardstrick along the |ine segment AB

llke this:

o

Say, "We had the |Iine segment AB. Now we have a new |line segment AE.
The line segment AB was extended to make the line seémenf AE." Ask,
"Is the point B an end=-point of !lne segment AE?" (No) Ask, "Is
point B on |ine segment AE?" (Yes) |

As you hold the gfraighf-edge as shown below, ask, "Can we draw a

Iine segment longer than line segment AE?" (Yes)

A B E
> < —s- -
Help a child draw line segment AF.
A B E F
> —- na -




Extend the llne segment several more times, almost to the edge of the
board. Let the puplls talk about each extension. Get them to say,
"The board is not long enough for any mére extension. |f the board were

longer, the !ine segment could be extended on and on." Show this pos-

A

sible extension by putting an arr;zz§bd on the right end of the segment.

Guide the children to talk about ﬁéf the arrowhead means.

A B E F G
.- ——— ¢

The line was extended in only one direction; the new figure formed
by extending a line segment in one direction only is called a ray; it
has only one end-point. A ray is denoted by AB, where A Is the end-
point and B Is any other point on the extended line segment .

At this point a flashlight éan;beqused to demonstrate the notion
of a ray. Ask the students, "How is this flashlight (turned on) like a
ray?"

Let the pupils discuss whether the line segment can be extended to
the left. Get them to decide that it can be extended to the left as far

as they please. Let a child show this. (He should draw an arrowhead on

o

the left end of the line.)

B E
- ————0— - >

Say things llke, "We can Imagine the line segment is a magic string.
I+ can be stretched and stretched. The magic string is stretched to the

+ree outside and then to the rock and then on and on."

¢
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Say, as you point to line segment AB, "This figure is a line segment.
We imagine it ex}ends on and on as far as we pleiig'in both directions.
We drew arrowheads to show this.'" Point to line AG and say, "We call this
figure a line."

Ask questions and make statements that get the pupils To say things
like, "Points B and E are on the line. Point F is between points A and
G. Point E is to the left of point F."

A line, which extends as far as we please in both directions, is
named by giving{fwo points on it. For example, the line AB is also
named AE. It is the same line as line AF and line BG. We may also give
it cther names, ,

(
Draw another |ine on the board as shown befow. Mark pdjnts R and S.

Ask a pupil, "Qan you mark another point on the line RS?" Let him mark
a point and naﬁe it with his own first initial. Ask, "Can another point
be marked on Iine RS?" Let another pupj! mark his point. Let several

pupils mark pofnfs. Guide them to say that every pupil in the class can
mark a point. gAsk., "Could each of you mark two points?" (Yes) "Coul?

al! these points be different?" (Yes) (It may be necessary to say that

the smaller thd chalk mark is made the better the point is shown.,) Help

!

i

EY
l




[} ’ ‘2

/; the pupils understand that they can mark as many points as they please on
,' T
/ the lina and then more.
// On the board, draw a line segment about a foot long. Take a 30- Sr

40-foot length of string. Tell the pupils you are going to show the exten-
sion of the |ine segment. Hotd a part of The‘sfring along the line seg-
ment with your hands at the eﬁd~poinfs of the line segment. Then hold a
longer part of the string alonb the |ine segment. Guide th~ childre% to
say, "Yﬁur arms are not long enough." Ask two pupils to hold the s+ring
along the line segment, holding longer and longer parts between them. Let
b _ the cqnﬂdren decide they could go on and on extending the line segment if
the sf:fng were longer and longer.

Ask the pupils to imagine a |ine segment made of magic rubber. Imagine
two magic birds each taking an end-point in his beak anq flying away for-
ever in opposite directions. Let the pupils talk abouﬁlfhe rubber stretch-
ing and stretching to show a line.

Tell the pupils to look at pupil page 30. Tell them to hold a string
alony line segment AB. Then let them imagine holding longer and longer
paﬁfs of the string along AB. Tell them, "Imagine your string is very long.
Whaf will it show? (A line) How far would the line go?" Let the pupils
use Thelr imaglnafxons and talk about fhe line goiny on and on.

Ask the pupils to place a small dot on the line LM. Tell them the
dot represents a point, Then let them place another small dot on the line.
Then another small dot. Ask, "If the dots were very small, how many could
be put on the line?'". The children may begin by saying "g”", then "I0" and
then larger and :arger numbers. Some child may finally say something like,

- "As many as | want and then more and more." This is.the idea this activity

should develop.

9



Summarize the differences between |ine segment, ray, and line.
Ask, "How are a |line segment, a ray, and a line alike? How would you
show a line segment on a paper? A ray? A line? (Let the children
draw them as you discuss.) "How is a line segment different from a
ray? (Line segment has two end-points and a ray has only one.) A
ray and a line? (A ray has one end-point but a 'ine Has no end-points.)
Additional Exercises:

I, Draw a line on a sheet of paper. Label a point on the Iige

E. How many rays do you see with E as an end-point? (Two)

2. Draw a picture of a line on your paper. Let A be a point on
the line. Choose a point on the |ine different from A and
call it B. Choose another point on the line different from A
in a different direction from A and label it C. Name two rays
with end-point A which are part of the line.

- —— < i
C A B

3. Label a point on your paper as W. Draw a ray on your paper
with end-point W. Draw another ray on your paper with end-
point W. Draw two more rays on your paper with end-point W.
How many rays can be drawn with W as end-point? (More than

we can count.)

Q V 9)'0
RIC . ‘




4. On your paper draw ray VW. What Is its end-point? How many
rays are there with end-point V and containing point W? (only

one)

TOP : R
OBJECTIVE:
To introduce the idea of plane region and polygonal region.

VOCABULARY: plane region, rectangle, circle, triangle, curve

MATERIALS: one crayon and one plece of paper for each chlld; one plece of

string; one foot plece of string for each child; one circular piece
of cardboard; one rectangular piece of cardboard, one box, pupll

page 3|

Activity I: Flat surfaces or planes

Objectives:

|. Children can ldentify objects which represent part of a plane.

2. Children can indicate that a plane contains more points and
more |ines than can be counted.

3. Glven a representation of a plane, children can show rays that

are on the plane and that are not cn the plane.

Materials: one crayon and one piece of paper for each child

|
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Teaching Procedure:

Ask the pupils to find some flat surfaces in the classroom. (desk
top, floor, chalkboard, windowpane, wall, side of a book, etc.,) "Do you
know the name for the set of points suggested by a flat surface?" (A
plane) The floor, the desk top, the sheet of paper, all represent part
of a plane; they help you think of a part of a plane.

" Place a tip of a pencil on the top of the desk. Next put it on a
different place. Ask the students '"How many points do you think there
are on the flat top of this desk? (More than we can count) How many
do vou think there are in a plane?"

Have the students draw a triangle, circle, or rectangle on a sheet
of paper. Have them trace the figure with a colored crayon and have them
color the inside of the figure with the same color. Ask, "Does this
colored figure help usgfhink of a part of a plane? (Yes) Have the
students draw a larger figure that encloses the colored region. Have
the students color this region with the same color. Does this new
colored region h..p ycu think of a part of a plane? (Yes) Have the
students enclose the reg.:on witih another figure, and anofher, each time
coloring the new region., After they have done this several times, ask,
"Can you draw a picture of a whole plane?" (No, a plane extends on and
on without end.)

The students' figures might look like this:




<
"Just as we think of a !ine containing more and more |ine segments,

so shall* we think of a whole plane as containing larger and larger flat
surfaces. Imagine that your desk top is stretching and getting longer
and longer and wider and wider. |f you put a pencil on your desk, it
could now roll as far as you wished in any direction."

"Often we shall use a sheet of.paper on the desk 7o help us think
of a part of a plane.. Draw a line on your sheet of paper. Can we draw
two lines? (Yes) More lines? (Ye;) How many lines? (More than we can
count) -

Have a student draw a ray on his sheet of paper. Have him describe
a ray that is not on this p]ane. Have the students describe a ray whose
endpoint is on the plane, buil not t+he rest of the ray. (A pencil with tip
on the sheet of paper and perpendicular to the plane of the paper. |I¥
can also be at any angle to the paper. Answers will vary.) Have thz stu-
dents describe a ray whose end-point is not on the plane. Ask, "ls the
ray on the plane?” (No) Ask, "If the end-point of a ray and one oTher.
pofnf are on the plane, muéf the ray be on the plane?" (Yes) Let the

students discuss this.

Activity 2: Learning about regions Pupi! page 3|

Objectives:

l. Children can identify curves, closed curves, and plane regions.
2. Children can mark points inside, outside, and on plane
figures.
Materials: one piece of string, a cone foot piece of string for each
child, one circular piece of cerdboard, one rectangular piece

of cardboard, one boOx
89
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Teachlng'Procedure:

Draw a circle on the board. Mark points Inside, outside, and on the
circle. Ask questions |ike this about each point: "Is this polnt in-
side the cfrcle, outside the circle, or on the circle?" Run your finger
along the circle and say, "This is a curve." Mark other points and let
the puplls tell about their locations. Let pupils mark points and tel!
where they are.

Say, "A circle is a closed curve. A closed curve starts and ends
at the same point. An ant |ike Speedy can start at any point, move along
the path shown by the curve and he will return to the point where he sTarTed;"
Ask, "ls a rectangle a closed curve? Can an ant move along the path shown
by the rectangle and return to his starting point?" (Yes. A rectangle is
a closed curve.)

Ask, "Is a triangle a closed curve?" (Yes) "ls a line segment a
picture of a path?" (Yes) "Is a |ine segment a curve?" (Yes)

Note: The children may need to talk about these last two questions.
Guide them to call a path a curve. A path may be straight or [t may not
be straight. |f a path is straight, it is'a line segment. Some peéple
speak of "straight |ines" and "curved lines". 'In later work in mathe-
matics this leads to confusion. In this book, all lines are straight.
What some people call "curved |ines", we call '"curves",

Draw a curve |like this ¢t the board:

10;




Ask, "Is this a curve?" (Yes) "Is it a closed curve?" (No) "Why?"

(Wo cannot follow the path and come back to the pojnt where we started.)
Draw a |ine segment on the board. Ask, "Is this a curve?" (Yes)
Hold up a piece of string so that it is not straight. Ask, '"Toes

this show a curve?” (Yes) "Does the curve have end-points?" (Yes)

Get a child to show the end-points. Tighten the string *o siow a line

segment. Let the chuldren use the string to show many different curves.

Guide them to say that the string shows a curve in any posuflon they
put it.

Let each pupil put a piece of string about one foot long on his
deﬁk to show a curve. Walk about the room to give help as needed. Ask
the pupils to stretch their strings to show curyes which are straight,
Let them say, "The strings show line segments."

Tell the pupils to tie the ends of their strings together. You do
the same with a ffring. Ask, "Does each string with ends tied together
show a curve?" (Yes) "What do we call such a curve?" (Clo ed curve)
Let the children show many closed cufves with their string loops. Guide

them to form rectangles, triangles, and circles. Two children may work

together when more fingers are needed to hold the string. Let some pupils

show the c.ass the figures they made.

10
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Vary the whole group activity by allowing two pupils to demonstrate form-
Ing closed curves to the class. A flannel board, yarn, and pins may be
used. This is an appropriate activity for students who need successful
experiences.

Note: Only closed curves which do not intersect themselves are
discussed with the children. |f a child forms a closed curve |ike the
numgral 8 (orE? ), Jjust say, "These are closed curves, but not simple
ones.”" Do not emphasize this type of closed curve.

Say, "Do you remember Speedy, our ant friend? Speedy's paths were
in a ‘lat field. The board is flat." Point to a curve on the board.
"This curve is on a flat board. A circle is a curve on something flat.
A rectang'e is a curve on something flat." |

Go on. "A rectangle is a closed curve on a flat surface. It has
én inside. The inside of a rectangle is flat and is called a plane
region." Place your hand on the Inside of the rectangle as you say
this. "The Inside of a circle is also a plane region." Place your
hand on the inside of the circle as you say this.

Hold up a rectangular plece of cardboard. Say, "This shows a
plane region. It is the plane region of a rectangle." Pass your fingers
over the face of the figure as you say '"region", Trace the edge of the
cardboard with your finger as you say 'rectangle",

Mold up a circular piece of cardboard. Say, "This shows a plane
region. It is the plane region of a circle." Run your fingers over the

face of the cardboard as you say this.



b |

Hold up a box. Say, "The sld? of the box is a plane region." Let

n

the chlldren show plane regions o?'objecfs in Tt;/y{égéPoom.

Tell the children to 'look at pupil page 31/ Let them talk about
the closed curves they see and t+he curves that are not closed. Ask
the pupils to name the curves. Note that some curves are named by a
single letter. We will use small dots t+o show points. Say, "Think of
these dots as very small. Place a dot on point A. Show B by placing
a dot on point B. Show a point on the line segment BC. Show a point
inside the circle D. Show a point on the curv; EF." Tell the pupil§
to show other points on, inside, and outside each curve. \§ay, "Show
a point Inside curve EF." If there is some hesitation, ask. questions
like, "Can't you find an inside? |s EF a closed curve?" Gﬁtge the chil-
dren to say such fhiné;'as, "EF has no inside." Or "EF is not a closed
curve."

Ask the pupils fo run a haﬁd over the inside of the triangle, over

the Inside of curve G, and along curve G. Get t+hem to show plane regions

in the drawings.

TQPIC V; ANGLES AND INTERSECTIONS
OBJECTIVES:

I. To introduce the idea of angle.
2. To introduce the Idea of intersecyion of | ines and planes
with lines.

VOCABULARY: angle; vertex; Intersection (of paths, curves, and

: 'ne segments); arrowheads
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MATERIALS: Two pieces of paper for each child; a one foot string for
each child; some small seeds or beans for each child; a straight
edge (yardstick); two large pieces of cardboard; a ruler for
each child; pupil pages 32 - 35

Activity i: (Oral) Angles

Objectives:

LY
I. Children can identify an angle.

. 2.5 Children can identify the vertex of the angle.
3. l\phildren can draw a picture of an angle.
Materiats: one piece of paper for each child

Teaching Procedure:

Several representations of angles by various objects in the class-
room may bs pointed out to the children. The parts of the angles can be
mentioned. The teacher may begin by asking the fol lowing questions while
the children do the work at their seats. "Mark a point P on your paper.
Draw a ray with end-point at P and mark another point on the ray and

label it Q. Now, draw a second ray with end-point at P. (See that the

.children do not draw it on the line PQ. [ It were, this would put both

rays on the same line and an angle, as we have defined it, would not be
formed.) Mark a point on this new ray R. Your figure should look

something |ike this."
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"This figure represents an angle. We can say that an angle is the

unlion of two rays that have a‘common end-point and not on the same H\

~

: ..
line. We called P the vertex of the angle. It Is the end-point of both

rays."

"|f we draw these two rays like this, do we form an angle? Why 2"

M

R

- {No, an angle 1s not formed because the two rays do not have a common

end-point.)

"is this flgure an angle?" B A

(No, this figure is not an angle because it contains two rays and a line

segment ‘and an angle is the union of two rays.)

Have the students look around the room and point out objects fhaf"
represent angles such as the two walls that meet to form an angle or
the two edges of the student's desk that meet at a corner. Ask, '"What
represents the vertex of the angle?" (The corner where the edges meex . )
"What represents the rays of the angle?" (The edges of the desk.) "Why
Is gnly part of an angle represented by the fwo aodges meeting at the
corner of the desk?" (The rays extend without ending, but the edges of

the desk do end.)

10



Draw this figure on the board and .have students answer questions

about it.

Ray PQ and ray PR are subsets of different lines. Daes ‘their
union form an angle? (Yes) Why? (The rays have common end-point P
ard are not on the same line.) Does the union of ray PR and ray PS form
an angle? (No., Réy PR and ray PS have a common end-point, but they are
on the same line.) d

Ask, "If ray AB and ra; BC are subsets of two different lines, is
thelr union an angle? Why?" Have the students drew a figgre like the

e
following to help them answer the question.

A

= =

(No, because the rays do not have a common end-point.) Point out to
the students that in our notation for rays the first letter mentioned
always corresponds to the end-point. B

Allow time for drill in the new vocabu!ary and notation by having
the students draw the following: y

Pe Draw an angle. Label the vertex A.

2. Draw an angle and label the angle PQR. What is the label

for the vertex? (Q)

3. Draw an angle by drawing rays MN and M .




4, Draw an angle. Label its sides PS and PR.
5. Draw two angles with a common vertex. How many angles do

you see? (Answers may vary)
- Ed

- The two angles were CQB The two angles were AR
'\\ and CQA. We also see the and RQS. We see here 6
angle AQB. ' , angles: AQB, AQS, ACR,
’ . BQS, BQOR, SOR

£

There are other possibilities. -1f AQ and QS were on the same line,

then AQS ls'not an angle. Depending upon the two angles cnosen, the
number of angles exhibited may be 3% 4, 5, or 6. g ’

6. .Draw four angles with a common vertex. e

Answers may vary. The "simplest' possibie answer is:

(Angles EAB, BAC, CAD, DAE)

Another answer:

(Angles BAC, DAE, FAG, HAJ)
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Activity 2: Intersections of paths, curves, and Pupil page 32

| ine segments
Objective:
Children can identify the point of intersection of two
| ine segments.

Teaching Procedure:

In telling the following story, you may wish to substitute names of
children in the class and names of streets on which They live to bulld
interest. |

"Bill was walking along Hammett Road from his home to a park. He
met his friend Peter, who was walking along Findley Road." While you

are telling the story, draw the picture below on the board.

Bill's home

Hammett Road

school

Findley Road

\ o TR

"!'What are you doing here on Findley Road?' asked Bill. 'You are wrong,

Bill,' said Peter. 'We are on Hammett Road.' They talked and talked.

Bill sald they were on Findley Road and Peter said they were on Hammett

Road."




Ask the class, "Which boy was right?" Let the pupils talk about
the question. If no child says, "They both were right," ask a child
to come to the board. Get him to put his finger at the point in the
plcture where the boys met. Ask which road they were on. The pupil
will say that the boys were on Findley Road and Hammett Road at the
.same time. Say, "The place where they met is common to both roads.
It is the place wheré the roads intersect."

Say, "Let us show the roads with line segments. - Where Is the

place the boys met?" Draw a picture like this:

Findley Road

BN

Hammett Road

Let a pupil mark the point where the | ine segments intersect, say

Q. Ask, "On which line segment is point Q?" (Both) Say, "The line
segments have the point Q in common. Q is the intersection of the line
segments. |f Two-line segments have a point in common, they intersect
.at that pcint." Ask questions and let the pupils talk of these sume
ideas In their own words.

Mark two points on the board about one foot apart. Ask, "Can ycu
draw a |ine segment that has these two points as end-points?" Let the
children decide they can. Give a child a straight edge to use, and

let him draw the line. Let another child name the |lne segment, say AB.




Mark two other points on the board like this:

*

Ask, "Can we draw a line segmenf{wifh these two points as end-points?”
Give a child the straighi-edge and let him draw the |ine segment and
name it, say PN. (Note that these two line segments intersect.)

Draw two other line segments which do nct intersect. The board

will look like this:

1 Py
w

-

Get the pupils to talk about the two pairs of line segmenfs.‘ Get them
to say that line segments ML and RS do not intersect and |ine segments AB
and PN do intersect. Ask a pupil to point to the place where the line
segments AB and PN intersect. Ask another pupil to mark the point and

name the point, say K.
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Guide the pupils to say, "Point K is on line segment AB. Point K is on
|ine segment PN. Line segment AB intersects |ine segment PN. Point K
is common to both |ine segments. K is the point of intersection of the
|ine segments."

Let a child draw another line segment on the board. Ask another
child to draw a second |ine segment that intersects the first. Ask, "Do
thesa two line segments intersect?' (Yes) Let one of the children mark
and name the point where the two line segments intersect, say J. Say,
"These are Intersecting |ine segments."

Let another child name the end-points of the intersecting line seg-
ments, say MH and XY. Let the children tell all the marked points on each
of the two line segments. Guide them to say that J is a point on M4 and
also on XY.

Tel! the pupils fo turn to page 32 in their books. Ask a child to
give the names of fwo intzrse<ting line segments.. Let the other chil-
dren talk about the line segments named and decide whether they do inter-
sect. Get them to fin cther intersecting |ine segments. Ask for the
names of two |ine segments that do not intersect. Ask a chitd for the
names of the poihfs marked on AB; on TD; on MJ; and so on. Each answer
should be talked ahout; the children should decide whether it is correct
and why or why not.

Ask, "If WX Is extended, will it intersect | ine segment SV? How
can we decide?" Guide a child to suggest holding a string along line
segment WX. Ask the pupils to talk about this and decide whether the

line segments intersect. Continue with similar questions.
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Activity 3: Points, lines, and intersections Pupil page 33

Objective:

Children can find and mark points of intersection.
Materials: a one-foot string for each child; small sgeeds or beans for
each child

Teaching Procedure:

Ask a child to draw a picture of a line on the board. The picture

you hope the child will draw Is like this:

ilf; — e

If he does not draw the arrowheads, ask, "Does the line keep going to
the right? How do you show the line keeps going to the right?" Ask
similar questions about extending the line to the left. Let a child
draw two points on the Iline and name them A and B. Say, "The line
goes through the points A and B."

Draw fwo more points, C and D, which the |ine does not go through.

The board may look like this:

LA

C
Ask a child to draw a iine through the points C and D. |f needed, ask

questions |ike, "lIs there a line segment with C and D as end-points?"

. - 102
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(Yes) "Can the |ine segment be extended to a line?" (Yes)

Ask, "What can we say about these two Iines?" If no pupil says something
|ike "They cross", or "They have a point in common", ask "Do they have a

point in common? Why?" Let a child show the point where the lines inter=

sect and name it.

Ask a child to show line AB with & string. Get him to hold the
string along the line AB. Ask another child 1f the string shows the

line AB. Ask another child If the line stops at B? At “he end of the

‘arrow? At the place the string Is held? Get the children to say the

line goes on and on.

Let another child show the line CD with a string. Ask another
child to place his fingers at the point where the |ines intersect. Ask
what the Tw? strings show. Guide the children to say something | ike,
"The strings show two lines. The lines intersect."

Give each child a piece of string about one foot long and some
small seeds. Tel! the children to turn to pupil page 33. Ask, '"What
geometric objects are dF&ungg this page?" (Points) '"How many points

are marked?" (186) "Do the points have names?" (Yes, A, B, C, to P)

1.1:;



The list of directions and questions that follows wil] help the
children to think about points, lines, and Intersections. You will
think of others.

Stretch a plece of string to show the line that points B and O

are on. ‘

Are any of the other poi;fs on the line? (No)

Stretch a plece of string to show the line that points B and G
are on. |

Are any of the other points on the line? (No)

Find other pairs of points that are on lines. Let the children
say which pairs of polnts they think |ie along Iines. (All
pairs)

Is point K on the same |ine as points M and G? (No)

Is point K on the same line as points D and P? (Yes)

Is potnt | on the same |ine as points F and 0?7 (No)

Is péinf 0 on the same lIne as points G and K? (No)

s point B on the same |ine as points H and D? (Yes)

Can you sfrefch the plece of sfring along the line that has five
points drawn on it? (A, E; F, K, and N)

How many |ines can you find. on the page that have exactly three
of the points on them? (Three: DP; 1P; HB)

Find a point that is on the same |ine that point B is on. (There
are 15 such lines.)

Place a seed so that It will lie along the same line as poinfts

M and D.
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Find a |ine that has the points D and M on it. Find the line
+hat has the points F and G on it. Can you place a seed
at the point where these two |ines intersect? (Give chil-
dren help if fhey'heed 1t. They must imagine where these
t+wo lines intersect. Let them guess where the point is
firs*. Then they can test by stretching two pieces of
string between the proper points.) Let the children prag-
tice finding the intersection of |ines on the page. Let
+he children work in pairs, one holding his string along

the |ine DM, the other along the line FG.

Activity 4: (Oral) Many ines through one point; only one line
through two points
Objectives:
|. Children can mark many lines fhfough a given point.
2. Children can mark only one line t+hrough two given points.
Materials: a”sfraiéhf edge;-2 large pileces of cardboard :

Teaching Procedure:

. Mark a point on the board. Ask whether a line can be drawn through
the point. Let the children +alk about this and let. one of them come
to the board and draw a line. Let another hild help him hold the

straight edge up to the board.
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Ask, "Did he draw a |ine through the point?" , "Can another line be
drawn through the point?" Let the children talk about this. Get another

child to draw a second line fhrodgh the point.

Ask, "Can a third line be drawn through the point? a fourth?" Con-
tinue as before, with children deciding that another and still another
|ine can be drawn through the point. Let them draw many [ines through

| the point.

Ask, "How many |lines have you drawn through the point? Can more
lines be drawn through the point?" Get the children to say that many,
many lines can be drawn through the point. ‘

Let a child draw two points on the board. Ask, "Can you draw a
line that goes through both of-fheée points?" Let the children talk
about this and let one of them draw the line. Let him choose some one to

hold the straight edge up to the board.
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Ask, "Can you draw another |ine through these two points?" Let
the children try. Guide them to discover that only one line can be
drawn through two points. Get other children to stretch a string through
both of these points, extending It to the edges of the board, then stretch-
ing it to the walls. Point again to the fwo points and ask, 'How many

lines can we draw through these two points?" (Only one)

Mark a poéint on the board. Help a child to draw a |ine through

the point extending from one side of 1 oard to the other. (Do not

draw a horizontal line.) The dlaqiigwheiow Is the picture of an entire .

—

/

section of board.

Quickly erase the left part of the line. Leave the arrowhead. Erase
the rest of the |ine except for the original point and the other arrow-
head. Cover the two arrowheads with pieces of'cardboard. Leave only
the original point for the children to see. Erase the line well so that

children cannot see where it was drawn.
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Say, "The line is erased but the point is still there. Will <ome-
one put the line back?" iet a child try to redraw the line. Be sure
he cannot see the arrowheads under the cardbnards. Ask, "ls this new
line in the place where the erased line was?" |f they do not agree, let
them draw |lines where they think the erased |ine was.

Remove the cardboards to let the children see whefhgr the rubbed-
out line has been replaced. Repeat this exercise severail times. Get -
the children to see that it is difficult to redraw an erased |ine when
only one point is known. They may say that if they could see one. of the
arrowheads they could put the IIne back.

Change the activity. This time mark two points on the board in-
stead of one. Again let a child draw a line through Tﬁe points and
mark arrowheads at the ends. Again erase the |[ne except for the
arrowheads and the two points. Cover the arrowheads with large pieces
of cardboard. Then ask the same.question, 'Can someone put the line
back?" Get the children to see that it is eaéy to put the line back,
because now they see two pqinfs Th;f were on the line. Only one line
can be drawn through two points.

Let a child draw a line on the board. Get another child to draw

two points on it, say A, B. Ask still another child to mark two other

e

.(\M \Fe other arrow. 2; _

N A
\

~—

,fzfoinfs on this line, say P and Q, one near one arrow,'fhe other near
1'

e e e ey g
P A B Q
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Ask a fourth child to take a string and show the |ine through P and
Q.
. »

Ask, "Does the |ine through P and Q go through A and B? Is the
line through P and Q the same as the line through A and B? (Yes) "bs'®
the 1ine through P and B the same as the |ine through A and Q?" (Yes)

-~
. o
Repeat this exercise with other lines and points on the Fines.
The children should understand that through any two points of a

particular line only that line can be drawn. The children may not be

able to say this in words. You try to help them understand the Ideas.

Activity 5: Intersection of line segments Pupil page 34

Objective:

Children can mark points of Intersection of |ine segments,

Teaching Procedure:

Note: Block letters of the alphabet exhibit geometric figures.
All of Tﬁe letters except "C", "U", *S", and "O" contain at least one
| ine segment. Many tfypes of.infersecfion of line segments are shown in
these letters. For example, the letter "X shows two |ine segments
that Intersect at a polﬁf that is not an end-point. The letter "L'
shows two |ine segments which Intersect at an end-point. The letter "T"
shows two |ine segments Intersecting at a point that is an end-point
of one |ine segment and not an end-point of the other |line segment.
Tell the pupils to turn to page 34 in their books. Ask, "Do you
see any |ine segments on this page?" Remember that the edge of The
page shows |ine segments and that the rectangles in which IeTTerg are

contained also show |ine segments.” Let the pupils talk about the {etters
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and whether |ine segments make the letters. Let them also talk about
the right angles shown by some of the letters and about the Intersec-

tion. of the line segments to form letters.

o

Let the puplls count the number of |ine segments in each of the
letters. Let them tell which letters use at least one, two, three, and
four line segments. Let them place dots at :the points of intersection.

Let them talk of the different ways the line segments intersect.

-

Help them recal! that if two line segments have a point in common they -

intersect at that point. For example, A and D are points of ihfersecfion

of three ldne segments; two |ine segments intersect at B and at C.
(A may also be seen as the intersection of four segments.) v

P

-

Activity 6: Cireles
A
Objective: _ : p
Children can draw a picture of a circle by marking and con-’)// |

=

necting a series of points the same distance from a given
. point.
Materials: one piece of paper/for each child; a ruler for each chiid

" Teaching Procedure: .

Have the chllidren mark a point on their paper and label 1t C. Mark
another point two Inches from point C. Have them mark mény other points
that are two inches from C.. Be sure that the points are marked in‘all
directions from C. Ask the children to draw a closed curve suggested by

the set of points marked. Point C Ié not used.
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qu have the chlldren find some more points that are two inches from
‘//polnf C. Where are these new points located? Does this special closed
| curve have a special name? «(Yes) The name of this curve is circle.
Have the children draw other circles by having them mark a point
D on their paper and finding many points one inch from D; then another

point E and finding many points one and a half inches from E, efc.

£
<

Pupil page 35

]

Activity 7: Intersection of curves and ljne seg-

ments
Objective:
Children can identify points of intersection of plane

figures.

Teaching Procedure:

Draw a circle and line segment that infersect like this:

C . D ,

Let a pupl!l name the |ine segment, say ND, and the circle, say C. (You
may need TQ say that the circle may be named with a single letter.) Let
the pupllsljalk about the figure. .Gef them to say that there are two
points that are ésmmon to both the circle and the line segment. Let a

pupll name them, say Q and P.

C »0
P

1




(Ask questions like, "Do the circle and the |ine segment intersect?"
(Yes) "Why do you say they intersect?" (The l|ine segment and circle
intersect because a point on the |ine segment is also a point on the
circle.) "Where do they intersect?'" Help them to trace along the
circle and |ine segment and name both point P and point Q.

Make figures on the board like the following ones, and talk about

them in a similar way.

Points A, V, K, D, F, X, Y, and Z are.all points of Intersection.
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. Let the puplls look at page 35. Ask questions |tke, "Do you see
a circle that tntersects a Ilne segment?" (Plctures |, 3, 6, and 8)
"In which plctures are there circles that intersect circles?" (5)
Let the puplls ask each other questions. Make sure the intersection
.shown In each plcture Is discussed.
Get the puplls to place dots on the points where a clrcle inter-
sects a triangle. Ask, "What does picture 7 show? Which plicture

shows a trlangle Intersecting a square?" (None)

[oPIC vis ~REVIEW OF ANGLES, TRIANGLES, AND POLYGONS
OBJECTIVES:

. To explore the ldea of angles and of triangles.
2. To introduce the ldea of plane regions and polygonal reglons.
3. To develop the understanding that a polygon s a simple
closed curve that 1s the union of line segments.
VOCABULARY: angle, vertex, vetices, Joining two points, congruent
angles
MATERIALS: penclls or several sticks +o make demonstration models of

a triangle; three penclis or sticks for each two chlldren; pupll

pages 36 - 38

Activity I: (Oral) Review of angles and of Pupil pages 33, 36, 37
triangles

OpJecflves:

{. Chtldren can identify, name, and mark angles and triangles.
2. Chilldren can identify and name the angles determined by a

triangle.
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3. Chlldren can draw representations of the rays of the angles
determined by a triangle.
Materials: three pencils or sticks for each two chlldren

Teachlng Procedure:

Hold up a book. Run two of your fingers along the two edges that
show an angle. Let your flingers meet at the corner. Ask, "What do
these two edges show?" You might get several answers, such as two rays,
edges of the book, a corner, and an angle. Agree wlth these answers. (f
some child says, "An angle", ask a child fo draw a plcture of the angle on
the board. |f no child says angle, ask a child to draw a plcture of the
corner of a book on the board.

Ask questions to get chlldren to name the end-points of the two

| Ine segments that make the figure. The plicture may look Ilke tThis:

R
>~

N
Let the children talk about the flgure. Get them to say things Ilke:

PN Is a line segmen*;'ﬁﬁ ls a |ine segment; the |lre segments [nter=-
sect; the point N Is on both |ine segments. Polnt out that the |lne

segments NP and NR might be extended to rays. Indlcate the rays by

arrows, as In the plcture. Remind the children that thls :is an
angle. |t Is made from two rays that have the same end-point and
are not on the same line. Polnt N Is called the vertex. Let them
continue to talk about the figure. Guide them to say things |lke:

the two rays form an angle; the angle !s named angle PNR or angle
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RNP; the point N Is the vertex of the angle. Two |ine segments meeting
at a common end-point Indicate an angle formed by extending the line
segments to rays.

Mark three points on the board. Say, "Who will mark an angle using
these th.ee points?" |f no child volunteers, choose a chlid to draw a
ray through two of the points. Let another child name the points. Ask
a third child to draw a ray through two different points. The rays may

form a figure like this.

Get. the children to agree that: the figure is an angle; it Is formed
by rays BA and BC;\.he rays Intersect at point B; point B is called the
vertex.

Mark *hreq\p? ts In positions similar to A, B, and C at a dif-
ferent part of fHe board. (Be sure the points are so-arranged that the
angles formed will be congruent.) Say, "Here are three other points

like A, B, and C." Ask, "Can we draw an angle using these three points?"

| )

0, .« R
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Let a child do so. |f he draws angle PQR, say."John has drawn an angle
using P, Q, and R. It looks like angle ABC which we Just drew. Can a
dlfferent angle be drawn using P, Q, and R?" Then rub out the picture
of the angle just drawn. With the same thre points get the children to

draw another angle, say QPR.

Say, "When we draw a |Iine segment with two points as end-points, we
say we joln the two points or connect the two points." Let a child say
things like, "Points P and Q are joined by the |ine segment PQ."

Draw three more points in positions similar fb A, B, and C at
another part of the board. Say, "We have made two angles by joining

points; can we draw a third?" Get a child to name the points, say

D, E, Fo
D
F
- -
Let another child draw angle DEF. The board will now have three fiaures
on it.
A P o]
— Q R —
c F
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Ask the puplls to name the vertex of each angle. (B, P, E) Then ask
+hem to name the angies on the board. As they give their answers,
review the idea of naming the vertex between the other points. (ABC or
CBA, QPR or RPQ, DEF or FED)

Draw three more points like A, B, C. Let children draw all three
|ine segments to form a triangle. The board will now include this

figure:

Let the children talk about the triangle. Let them say things luke: the
ffiangle has three sides; the sides are line segments; the triangle is
a closed curve.

Ask the pupils to turn to pupi| page 36 and to look at the points
labeled A, B, and C. Say the following:

|. Draw AB, AC, BC, BA, CB, CA.

2. Does your drawing look something like this? (Draw this figure

on the board.)

1
\
P
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6.

8.
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Write in the blanks the words that complete .these sentences.
a) Line segments AB, AC, and BC form a (triangle).
b) The angle with vertex A which contains B and C Is

called (BAC or CAB).

c) The angle with vertex B which contains A and C is called
(ABC or CBA).
d) The angle with vertex C which contains A and B is called

(ACB or BCA).

Mark a point of ray AB which Is not a point of |ine segment AB.
Label it D.

Mark a point of ray BA which is not a point of |ine segment AB.
Label it E.

Marx a pol::/p! réy AC which Is not a point of line segment

AC. Labél 1t F. Does your drawing look Ilke‘fhis now?

(Draw this figure on the board.)

Are D, E, and F points of the rays of the angles you named on
your paper? (Yes)

a) Are D, E, and F polnts of the triangle? (No)

b) Are D, E, and F points of the Inside the triangle? (No)

c) Are D, E, and F points outside the triangle? (Yes)



Say, "Our figure shows Thaf a triangle suggests or defermlnes three
angles. These angles are not part of the triangle. This s frue because
a triangle is madg up of segments and an angle Is made up of rays.

"Remember wheh\ye studled circles we spoke of the cen¥er of a circle.

The center is not parf“of the circle. In the same way we say angles ABC,

BCA, and CAB are angles of -fhe triangle although they are not part of the

triangle. We call the verfléeg of these angles the vertices of the tri-
angle." '

9. Draw a triangle on the b;TToﬁ of your page. Label its vertices

E, A, T,

al Wrije the names of the three angles dafermlned(by the
triangle In the blanks at the bottom of The page.
(EAT, TEA, and ATE)

b) The three angles of a triangle suggesf how many rays? (6)

Let the children draw other triangles and name the angles. TheAVer-
tices may be named P, Q, and R, or L, N, and D.

Look at page 33 again. Ask them fo Join points O, N and C with
penci! lines. Say, "What is the name of the figure you have drawn?"
(triangle) Ask children to joln the following sets of~poinfs: J, F,
and H; M, G, and C; and A, E, and N. The last three points lie on the
same |ine; so the drawing will not show a triangle. Let the children

dlgeover +his for themselves and tell about it.

. AddItional Exercises on Triangles and Triangular Regions

The exercises on page 37 can be used to help the students explore
the properties of triangles further and to strengthen their vocabulary
of geometric terms.
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Actlivity 2: Drawing of four-sided figures Pupit page 38

(quadrilaterals)

Ob.jectives:

I. Children can identify the vertices of four-sided figures.
2. Given the vertices, children can draw a picture of a
t‘quadrilaferal.

Teaching Procedure:

TemFhis story: "Babar was a l1+t1e STeghant with big ears who
lived in the shade of a tall tree. One morhing he awakened early and -
flapped his ears and ran straight to a waterhole. After drinking, he
was hungry. He ran directly to a field of fresh grass. As he was

‘eating, he heard a boy crying. 'What Is the matter, |ittle boy?' asked

Babar. 'Boo, hoo', cried the |ittle boy. 'l have been walking and
walking and cannot find my way home.' 'Never mind', said Babar. 'You
hop on my back and we will see what we can do.' The boy hopped on Babar's

back. Babar flapped his ears. Before the little boy knew it, they
reached his home. The boy's mother was very happy. She gave Babar
three bunches of bananas, four éoconufs, and five loads of grass. Babar
ran happily straight fO"his;home by the tree."

As you tell the story, draw a picture of Babar's path from the
tree T, to the waterhole W, to the grassy fieid G, to the boy's home, H,

and back to Babar's home by the tree T.

= T A
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Ask questions llke, "What geometric flgure_dose”Babar's path show?"

(4-sided figure) "How many |ine segments are there?" (at least 4)

'wWhat are the names of the line segments? How many angles are suggested

by the figure?" @Q) "T |s the vertex of what suggested angle?" (An?/é\HTW)
Say, "T is also called a vertex of the 4-§lded figure TWGH."

. Let a chlild draw 4 other poinfts on.fhe board. Ask another chi[gaje/
name them A, B, C, and D. Let another child draw a 4-sided fgure using
these points as vertices.

Note: |f someone connects the points as shown,

: D .
+el| them that even though these are very Interesting,.we want to ''save
f

some things for high school.": We consider only four-sided f?gures which
do not intersect themselves. Likewise, we do not consiEE% four-sided
figures with any three of the points on a line. o
Let them look at pupil page 38. Ask the children to draw a four-
sided figure using points A, B, C, and~0_as vertices. Then ask them to
dray‘a four-sided'figure using points P, Q, R, and S as vertices.
Children will see that these points can be joined to form several different
fouF33+d6d figures bf observing the work of others. In section 3, ask

pupils to draw a different figure using the same vertices as were used

for section 2. Their drawings may resemble those below:
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Fractions

OBJECTIVES: ’

I. To review the meaning of the fractions one-hal f, one—fdurfh,
one-eighth, one-third, and one-sixth.

2. To extend the concept o? fracf!ons to incliude one-fifth,
one-tenth, and one-twelfth and to learn their names and
numerals. |

3. Te, introduce order of fractions and to COmpafe pairs of
ffacflons that are not equal; one fraction may have many
names.

‘4; To introduce multiples of the fracfloﬁs %3 %} %3 éy éy %;

10’ 12°
5. To help students discover that |f both the numerator and de-
. s nominator for a fraction are multiplied by the same number,
+he result ls another name for the same number.

o BACKGROUND | NFORMAT |ON FOR TEACHERS: .

We use the whole numbers 0, |, 2, 3, 4 . . . when we talk about the
number of members In-a set. But often we want to talk about parts of
objects or aboui separating sets into subsets of the same size. Whe; we
talk about parts of objects or parts of sets or reglons, we use another
kind of number. These ngmbers are called fractions.

I we cut an orange Into three parts of the same size, we say we

have separated it into thirds. ¥ we consider two of the three parts, we

\ are thinking of two-thirds of the orange. If we think of a rectangular

123
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/  region separated into three congruent parts, then fwo of the parts are
two-thirds of the rectangular region. |If we have a set of three balls,
then the number of members in fhe.subsef of two balls Is two-thirds of
the number of the members of the set. The fraction two-thirds is a number
that describes all such parts of a whole which are two of three pérfs of
the same size.

Fractions have numerals (names). The usual numeral for a fraction
uses a pair of npmeréls. For example, for the fraction two-thirds we"

2
may use the symbol 3. The "3" means that we have three parts of the same

size; the "2" means that we are thinking of two of the parTs:
h )
In +he interest of uniformity, it may be pointed out here that even

I
though either form of the symbols for fractions is good usage (7 or 1/2),

it will be less confusing for the children if the teacher will use the

| . . .
vertical form (Eﬂ that is presented in the pupil's book. It Is not

necessary to mention this to the pupils unless one asks; then, he may be
told that ei+ﬁer form is correct.

we associate the whole numbers with points on fthe nuqber ine. The
number |ine helps us show the order of the whole numbers.r If @ point is
tc the left of a second point then the number associated with the first
point is less than the number associated with the second. If a point is
to the right of a second point, then the number associated with the first
point is greater than the number associated with the second. On the

-N\/number line, 5 Is to the left of 7 and we say 5 < 7. Also, 7 is to the

Fighf of 5, and we say 7 > 5.,
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We may also associate fractions with points on the number line and
thereby set up an order among fractions. Suppose we want to compare

I 3
the number 7 with the number 7. We locate the point that corresponds to

each of these numbers on the number line. To find the point on the

number |ine which corresponds to %} the |ine segment from O to | is

divided Into 4 equal éegmenfs. Each of these 4 parts has length which

corfesponds to %‘unlf. The unlon of three of the equal parts laid end
to end, is a |ine segment whose length is %‘unif; its left end=-point

/ corresponds to zero and the right end-point corresponds to the point 7.

/ I ;

3
0 i1
Similarly, the point corresponding to 7 is located.
1 L
2 2

0 + 1

I
After having located the points corresponding to 7 and 72, we find

Nf— S[w

that the point for %‘Is to the right of the point for We say that
/ N
%’> %u Likewise, we notice that the point for % s to the left of the

point for %} that Is %‘< %u |f two numerals, such as %'and %‘name the

same point on the |ine they are names for the same fraction. Thus, the
comparison of fractions Is related to the comparison of line segments.
Consider the line segment from the point for 0 to the point for I. |If
we compare one-half of that line segment to three fourths of that ine

3 .
segment, the part described by the number z’(fhree of four equal parts)

is longer than the part described by the number %-(one of two equal partsl.

' 31
We say that 7 > 7.
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|f the pupils have had no in+roducfion to fractions in the third
grade, the teacher will find that pupils wlll“mgke'more progress |f
they are taken slowly through the unit, with adgifional dup!l icated
materials provided for practice when needed. !Iféwill be helpful to

studv S.E.C.L. units on fractions for grades 2 and 3.

OBJECTIVES:

I
. To review the meaning of the fractions 2, 4, §, 3, and g.

2. To develop the idea of using fractions for subsets and
parts of regions.

VOCABULARY: whole, part, one-half, one-third, one-fourth, one-sixth,
one-eighth, halves, thirds, fourths, sixths, eighths, fraction,
numerator, denominator

MATERIALS: five 2" by 18" strips of paper for eachiéhlld; several I-Inﬁh
squares of paper for each child; small objects; counters; three
cutouts of circles, rectancles, squares, hexagons, and triangles

[

| .
for each child; five 5" by 7" numeral (3, 3, 7» g, g) cards; five

.
.'/'

boxes (or baskets); pupil pages X9 - 45

- Activity I: Showing parts of things

Objective:

Children can fold strips of paper into parts showing the

. . L I
fractions 5, 7, 8 3 and 5
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Materlals: five 2" by 18" strips of paper for each child {:

Teaching Procedure:

Give each pupil five 2" by l8"\sfrlps of paper. (Puplls may work
fn pairs.) Let them fold ore of the strips of.paper to make the ends
meet, then unfold the paper and tell the number of parts into which the
whole strip has been séparafed. Askfwhefher the parts are the same slze.

Gulde the pupils to say, "Each part Is one-half of the paper." Let a

pupil write the numeral for one-hal f ‘on the bbvard. (%4 Ask the puplls fo

write the numeral for one-half on each part of their folded ﬁaper. Ask,
"How many halves are In the strip?”. (Two; there are two halv;sl :Gulde
the puplis to saf, "One half is one of two parts of the same size.“

Let the pupils point to parts of objects in the room that show one-
half; for example, one-half of the door, on%—halfiof a book, one-half of
a window. | |

Ask the puplls to fold another 2" by 18" strip of paper info.three
parts of the same size. This Is more difficult and will require trial
and error in folding. The teacher shouid demonstrate with 2" by Ié"
strip by folding both ends toward each other, one overlapping the other
unt!| three parts of the same size are obtained. Ask someone to
show that the three parts are the .ame size. Let The'pupils decide on the
fraction that describes each of the parts. (One-third) Ask a pupil fo

|
write the numeral for the fraction on the board. (31 Let each pupil write

the numeral for one-third on each part of his folded strip. Say, "You
have folded your strip into thirds. How many thirds are in the whole

strip?" (Three; there are three thirds)
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Repeat the activity by letting the pupils fold strips into fourths,

sixths and e€ighths. Each time, let them check to see if the parts are

- the same size, name the fraction that describes one of the parts and

write the numeral for the fraction on each part of the strip. Ask one
pupil to write the numeral on the board.

Tell the pupils that each of the rumerals on the board names a number.
These numbers have a special name. They are called fractions.

|
Point to the numeral for one-=fourth (zﬁ. Say, "This is the name for

the number one-fourth. We call | the numerator for the frécfion,. It tells

1)

how many par#s we are thinking of. For example, we can show one fourth

of a SfﬁlB,Of ﬁaper. We call 4 the denomlinator for the fracfion one~fourth.
I+ tells into how many parts of the same size we have separated the whole.
For example, we folded this strip into four parts of the same size.

Say, "Tell the numerator and denominator for the other fractions."
Let the phplls tell what each fraction they showed with folded paper

means. Guide them to tell about each fraction as you did for one-fourth.

Then let them name fractions they know other than the ones named.

Activity 2: Fractions for parts of regions Pupil page 39

Objective:
Given regions one part of which is shaded, children can name
the fractions which are associated with the shaded parts and

. I T T
can write the numerals for the fractions. (53 4B 3 31

Materials: several |-inch square cards for each child



Teaching Procedure:

_Ask’fhe pupiis to turn to page 39 in their books. Tell them to
point to the first picture at the top of the page. Ask, "What is the
name of this figure?" (Rectangle) Let the pupils talk about what they
know abouf~pééfangles, Hold your book up and move your finger along the
edges of one of the rectangles pictured. As you do this say, "This s a
rectangle." The following questions may be used to guide the discussion.
You will think of others.

. How many sides does a rectangle have? (4)
What do you know about line segménf BC and |ine segment AD?
(They are the same length; they fit exactly.)
What do you know aboﬁf line segment BA and |ine segment CD?
(They fit exactly.) |
what do you know about the angles suggested? (They are all -
right angles.) ‘

Move your hand over the inside of the rectangle., As you do this say,
"This |s the inside of the rectangle. It Is the reglon of the rectangle.,"
Point to the second plcture. Ask, 'What do we call this flgure?

Into how many parts of the same size has the region been separated?" (2)
"How many parts are shaded?" (I) "What number describes the shaded part?"
|

(E) Let the pupils answer similar yuestions about the shaded parts of the

other regions on t+he page. Give each pupil several one-inch square cards.

Ask them to write on a card the numeral for the fraction describing the
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shaded region of each figure and to place the card beside the figure.

Draw the flgure beloy on the board as an example:

Go around the classroom, giving heip.as needed. Ask questions so

the pupils use the ideas of fractions, numerator and denominator,

Activity 3: (Oral) Fractions for subsets

Objective: )
Given a set of objects, children can separate [t into equi-
valent subsets, can describe the subset by using a fraction,

[ R T
and can write the numeral for the fraction. (3, 4, 8 3, §!

Materials: small objects, counters, five 5" by 7" numeral cards

Teaching Procedure:

Place 3 set of four objects cn your table. Ask a pupil to separate
the set in*c two subsets so that each subset has the same number of meme~
bers. Check this by asking another cucil to match the members of the

subsets. Ask, "How many members are in each subset?" (2) The members

may be matched exactly one fto one in this way:

>

or

=N &

@

14y



Ask a pupl! to point to one subset and 1ell what fraction describes the
part the subset Is of the whole set. (We made ‘. vo subsets with the same

number of members. Each is one-half of the set.)

Select a pupl! to separate a set of four things into four subsets, each
with the same number of members. Ask, "what number describes one subset

|
as part of the whole set?" (One-fourth) Let a pupil write the numeral (7

on the board.

Ask the pupils to put a set of eight counters on their desks. The
following directions may be used to guide the pupils’ activity and dis-
cusslion:

be Separate your set of counters into two subsets so that each

subset has the same number of members. Point to one of the sub-

sets. Tell what fraction describes this part of the whole set.

(One-half) Tell whether one-half is a number. (Yes) On a ~=ard,

write the numeral for the fraction. (%& Place the card by a sub-

0000 0000

2. Separate your set of eight counters into four subsets sc that

set.

each subset has the same number of memhers. Point fo one subset.

Tell what number describes this part of the whole set. (Cne-“ourthl
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Is the fraction a number? (Yes) On a card, write the numeral for

the number. (ld Place the card by a subset.

3. Separate your set of eight counters into elght subsets so that
each subset has the same number of members. Tell ho& many members
are in each subset. Tell what number describes each subset.

(One-eighth) On a card, write the number. (%J Place the card

by a subseft.

00000000

Ask the pupils to remove two counters from their desks so that their
set of counters now has six members. Repeat activities similar to those

above with the sets of six counters. Ask the puplils to separate thelir

sets intfo two, three, and six subsets so that each subset has the same
number of members. Each time, let the pupils tell what fraction describes

one subset and write the numeral for the fraction.

Activity 4: Fractions for Subsets (continued) Pupil page 40

Objective:

Given a set, children can name the fraction assoctated
with the shaded subset and can write the numeral for the

fraction.

14z



Teaching Procedure:

Ask the puplls to open their books to page 40. Let a pupil read
+he questlion at the top of the page. Say, "Each of the sets of beads
in the picture has a subset of black beads. There is a fraction that
tells us what part the subset Is of the whole set." (Point to picture

A.) VA subset of set A has black beads. What part of the whole set
Is the subset of black beads?" ' <
Guide the pupils to say that }f they think of the black teads as
one subset, then that subset is one of two subsets with the same number
of members. One supsef {s one-half of set A. ’
The following questions may be used to guide the discussion:
How man? members has the subset of black beads? (Two)
Is there a subsef of white beads in picture A that matches exactly
the subset of black beads? (Yes)

Into how many subsets of the same number has the set of beads been

¢

separated? (Two)
What part Is the subset of black beads of the whole set? What
fraction describes this? (%0

Ask the pupils to write beside each letter the numeral for the num-

ber that describes the subset of black beads in that picture.

A %(or% F -L—(or-g-) J —é:(orT%)
BL— G lE(or%) K lz'(or-rg-)'
c ':I,;' H.%'(or. -g-) L ;;-(of 7%)
D %’ | | %- M %-(or T%J
E %’(or %1
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Act'vity 5: Fractions for reglons (oral) Pupll pages 41 - 43

Objective:
Given different shaped regions separated into fractional
parts, children.can shade one fractional part, can name the

: fraction associated with ;he shaded part, and can write the
numeral for the fraction.

Materials: cutouts of’cI}cles, triangles, squares, rectangles and

hexagons sufficlent to givec three shapes te each child.

Teaching Procedure:

Let the pupils select from the pupil pages 4| - 43 three shapes, each
showing a different fractional division. Ask Th?m to color one part of each
shape. Let them tel| about the shaded parts, tell what fraction describes
the shaded ‘part, and write the numeral for the fraction on the chalkboard.
|¥ +he teacher wishes, she may prepare many cufogfs of heavy paper In the
shape of circles, triangles, squares, rectangles, and hexagors, Qrawtng
|ires to separate the region of each cutout into parts of the same size
representing halves, fourths, sixths, thirds, and elghths, and giving each
pupl| at least three shapes showing different fractions. Save the cutouts
%or use with Acflvify 6.

For the remaining shapes on the pupll pages, discuss each shape in the
fol lowing manner:

Into how many parts is this region dividqd?

What Is the name we give to one part of this region?

Color one part of this region. |

4 Write the fraction that describes the part you have colored.
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At a later time, |f puplls have difficulty understanding that %‘and .
5 ,
€ are other names for %p ask them to refurn to these pages, coloring %-of
3
of a reglon or g of a region. They will see that they have colored %'of
2 4 2

the region. This activity may be extended to cover g, g g» g; and so on.

The purpose of these activities s to help the child learn to color (a part

of a reglion, glven a numeral, or to write a numeral for a shaded pary of

_ the region.

Activity 6: Matching fractions to parts of regions (orall

Objective:
Given a numeral for a fraction and different shaped regions,
children can identify the regiong whose shédéd parts are
described by the fraction. |

!
Materials: 5 boxes (or baskets); five 5" by 7" numeral cards ( %; kL %3

|
5’ and.%ﬂ

‘Teaching Procedure:

_ T I
Place the 5" by 7" cards with the numerals 7, 3, 75 g and g written

on them, each agalnst an empty box. (Shoe boxes or baskets may be used.)
Place the cards so that each pupil in the class can sejﬂigf numerals.

Give out the cutouts that the papils-sﬁgded in Agtivity 5. Make sure
each pupi! has three cutouts with shaded parts that are described Dy dif-
ferent fractions. | ‘

|
Point to the numeral card for E‘and ask a pupi! what number it names,

-

Let the pupiis look at their cutouts and decide which cutouts have one-hal f
of their regions shaded. Ask all the pupils who have a cutout with one-half

t+he reglon shaded to place the cutout in the box marked "%ﬂ 138
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isplay the cutouts from the '%f

/!
ééf for Iﬁ;}?upils to see. Ask

._\

¢ ldea that n?T all halves\of \tregions are the same size and
pdpiléﬁshould notice that if two regions are\not the same~size and shape,
fhén the halves of those regions wlli .not be the same size and shape.
lead the pupils to understand that two halves of the same region make one
whole.

Point to the numeral card for %u Let a pupil tell the name of the

fraction. Ask al! who have cutouts with one~third of the region shaded

to place them in the box marked "%". Display all these cutouts and let

the pupils talk about the set of all the reglons of cutouts that we de-
scribe as one-third. Emphasize the fact that the shaded thirds of dife
ferent regions may be of different sizes and shapes but that each is one-
third of its whole region. Guide the pupils to say, "Three thirds ot
the same region make a whole."

Continue in a similar way with the other boxes and cutouts showing

fourths, sixths, and eighths.

AN

TOPIC 11: ORDERING FRACTIONS

OBJECTIVES:

I. To introduce order of fractions and to compare pairs of frace
tions that are not equal.

2. To extend the ldea of ordering fractions on a number line and
to provide experiences In naming points on a number line.

3. To extend the concept of fractions to include one-fifth. one-

tenth, and one-twelfth.

14

the half=-regions aée the same sfize and the same shape. (No) -

/

)
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VOCABULARY: one-fifth, one-tenth, one-twelfth

MATERIALS: elght 3" by 30" strips of paper, a number |ine, pupil pages
/4’4 - 45

Activity |: Naming points on the number line (oral)

Objective:

Children can fold paper strips to find and name points for the

. fragtions -‘%, %—, -é—, -'-, -é-on a number line.

Materials: two 3" by 30" strips of paper

Teaching Procedure:

Place two of the 3" by 30" strips of paper on your desk. Hold them

\\pp for the class to see. Let the pupils show that ‘the strips are of the

é%me size.

.Draw a |ine segment on the board, or put it on paper taped to the
board. It will be used in the next activity. It should be more than 60
inches long. Mark a point near, but not on +'.¢ left end of the Iline
segment and write a numeral 0 at the polint.

Say, "This Is the number line. We can mark and name points on the
line with numbers. Here is one point. Let us name it 0. Let us mark
another point."

Place one of the strips of paper along the number I{ne, with the left
end at the point named O. Mark a point at the right end of the strip and
name 1t 1. Ask the puplls to tell what this point is named. (Il

Ask a pupil to put his finger where he thinks the point for 2 will be.
After he guesse?, help him to check his-énswer. Let him put the strip of

paper along the line segment, with the left end of the strip at the point
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marked |. Let him marx a colnt at the right end of the strip and name

2. Let the class say whether the oupil's guess about the poinf for 2

W8S 2 JCCC Zuess. ‘Stress the idea that the |lne segment from Q0 to | and

the lire sez~ent from | to 2 are congruent. The edge of th¢ paper strip
fi+s zoth exac-iv..
\l
ASk 2 pubii T “cls ore cacer sTric into halves. Ask him\to show the

iass now he fclcec the sTri2, tc ¢nfcll It arc to tell into how many parts

+he s=r'> 15 secara=ez. (Z) Ask, "2re the *wo parts the same stze?"\ Let

. . . . . . . i
the z.z''s =2il *me ~2me ¢* the fracticon which describes one part. (57

~c!s the s*ric up and sav, "we know that the edge of the paper'sfrip fits
-~2 |ine segment ¢rc~ the point for O to the point for . If we fold the
s=riz, we know T2t one of the *tw: 2a2rts we fcrmed is cne-half of the
s=ris," 23« 2 o.2il *o use the folaed strip to find the point on the
~umzer ti-g ~haT we car name %n

Help a pupll Tc clzce *~2 left end of the folded strip at Q on the
~.mber line and mark a poinT 2+ =he right end. Say, "We can name this
cci~t %ﬁ" Write the numeral for %‘:elow the markec point. Guide the
c.ci!l *c ~axe statements such as the followinz: The %’poinf is between
+ng szi~= ~2~ad 0 and the point na~ez |; the |ine sezment frém 0 To'%

is 2re c° =aC 23rts cf the sare size; the two carts make the |ine segment

from O o .

-

L —

v;aln—-JL-
ot
N T

[
H
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. |
Point to each of the two parts of. the strip which 5 descrites. Sav

as you fold each part, "| am separating each of these *wc parts in*c *al
parts of the séme size." Unfold the paper anc shcw it to the cuoils. 4sk,
"|nto how many parts Is the paper secarated by the folgs?”" (4) "irs v7e
four parts all the sume s1ze?" (Yes) Let a suzil show cre=fourt™ 3¢ "te
strip. Guide the puplls to say that thig part is c~e cf foc.r zzrTs ¢ 778
same slize.
Let another pupil fold the paper sc that criv cre=*c.r+h cf the
folded paper shows. Let s+i1] another cuzil use *"e “cizel czle” T mar«

the point for %{on the number line. Let anc+ther cutil wri—e Tre -.rg-al

I . . .
for 7 below the marked point. (As shcan In Zi2zra” belcw.)

]

- L4

0

-
d

“' Pash -4
N‘u—-i
b
N

T e . ln .
Ask, "How do we find the point for 5? If a pucil suggests Tn2™ a8

fold each part of the strip again so that there are eicht carts ¢f The
same size, let him do tThis. Let another pupil use the folded rcacer tC

mark The\%-poinf on the line. Ask another pupil to write the numeral ‘cor

I
g below the mark.

Ask, "Where do you think the point for %—shoulq he?" et tne zutils
to talk about this. Let several pupils put their fingers on the olaces
where they think the point should be. Ask the class how they can jecice

where the %-poinf is. Guide the pupils to say that they caf use 2 cacter

strip folded into three parts of the same size. Let a pucil fclgd a s*trip

o 14y
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and use it to mark a point for l« Write the numeral for the fractlon

3

[

below the mark. Let the puplls tell who made the best guess. Usling the

|
same paper strip, follow the plan above to mark and name the point for §g.

(Note: Save the number line, as It is marked, for use In .the next activity.)

d L
v v

1 2

P

\ \ 4

aolred
-l
N“qb
w|....1.
e

t
Note: |If puplls have trouble relating fracflons to the number |ine,
let them make their own number lines on &trips of paper, using a plece of

string as their unit. String Is easily folded into halves, fourths, eighths,

thirds, sixths, and so on. |t can be mairked with crayon or Ink at the fold

_before marking the paper number |Ine.

Activity 2: Reviewling the order of fractions ‘Pupl! page 44

Objectives: )
¥ LA
i Given sfries ?f paper to be folded into parts of L e T e

“children can find and mark the correspondlng points on the

/

¢
K

number |lne.
2. Children can/compare fractions by locating the polnts named by

the fractlons on the number Ilne, by noticing which point Is to

the righf o; +he other (to the left of the other), and therefore

conclude which fraction |s greater than (less than) the other.

Materlals: flve 3" by 30" strips of paper



Teaching Procedure:

For-fhls activity, use the number |ine drawn and marked on the board
for Activity |. Put out five of the 3" by 30" strips of paper. |

Let five puplls fold'fhe strips so that one-half of one strip shows,
one-fourth of another strip shows ang,one-eighfh of another strip shows,
one-third of another strip shows. and one-sixth of another strip shows. Ask
each pupll to write the numeral for the fraction that describes that part
dn one part of his strip. Then let fhg pupils compare the parts they- show
and decide which part is longest, which is shortest and so on. AsK-fHém to

. place all the parts of the folded strips on a table in order,’féom the

longest to the shortest.

i/z

1/3 -
]

1/4_

1/6

1/8

Ask, "Which part of the strip is longer, the part that shuws one-
half or the part that shows one-sixth?" (One-half) "We say that the

I
number %’ls grreater than the number gu"

Place the part of a strip that shows one-half along the number line

e . +o remind the pupils that the edge Is congruent to the line segment from the
point for 0 to the point for %« Show In the same way that the one-sixth
¢ 141
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the point for 0 to the pcint for

part of a strip has an edge that is congryent to the |ine segment from
éu Ask, "Which line segment s longer,
the lirne segment that is one-half the wnole line segment from 0 to | or
the segment that is.one-sixfh the Iine segment from 0 to 1?" (The line

segmen* that is .oné-half)

| l
Say, "The point for 5 is to the right of the point for g. One-half

is zrezter tran one=-sixth." Write the following sentence on the board
23 2sx *Tne children to read it:

[ I
_—D e
2 €
cet *he 2.zils to compare the one=-third part of a strip and the

cne=-4“curth cart of 2 stric, (1t should be emphasized that the whole

strips are 211 ¢of *+the same size.) Ask which cf the two parts is greater.
Cre~*hir:z) Say, "Crne=third is greater than one-fourth." Let two

_ [ I . \
cuziis find the scints for 3T ans g on the number line. Ask, "Which is
| . .
at the right?” (3) Let a pucil write *his sentence:

L,
3%

L.
Say, '"We can also ask which number is less than another. |If 3 s
l
greater than %; we can say thart Z-is less than %u One=-fourth is to the

» I . ] . .
lett of T on the number line." Let a cupil write the sentence on the

=o2rg to show which of the numbers is less:

<

Lol
43

Z.ice the pupils to use their folded strips and the number line to

maxe statements such as the following: "If %-is tess than %3 then the

soirT for J—Es to the left of the point for %4x11he number |ine; and

3



1f %-Is greater than %3 then the point for %-is to the right of the point

for %n"

Compare several pairs of numbers on the number |ine. Get the pupils
to declde which number of the pair Is less and which is greater by noting
which point Is to the left and which point Is to the right. Let them write

sentences |ike these on the board:

> <

1
3

1
g 3

L, L
2 3

<

Lyl
378

RS-
Ask the pupils to turn fo page 44 in their books. Let them write in

the correct symbol, > or < or =, 1o make each sentence true. Say, "In

each sentence, ogé>number is either greafér than, less than, or equal to

+he other. Make true sentences by writing the proper symbol." Complete

one sentence on the board as an example.

>

L, 4
376

Activity 3: Naming points on the number |ine (oral)

Objective:
|

— ————

Children can order the frections 7, %, é} %} %, %} T%, 2
on the number |ine by using felded strips of paper.
Materials: Three 3" by 30" strips of paper and the strips used In .
Activities | and 2

Teaching Procedure:

Get out three unused 3" by 30" strips of paper and the strips used

in Activities | and 2.

Draw the number liné on the board, using a strip of pacer to mark

the segment from 0 to |. Let the pupils use the folded strips from

143
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. . e [ |
previous activities to mark and name the %; 0 4 é’and g‘polnfs.

o
e

&
—

rFa
} 4

1

00> -
Yo
bl-. L
wie |
NI-. 4.

0

Let the pupils discuss the order of the fractions. Help them dis-

'Y cover patterns in the order by noticing that l-is less than ' ThaT-L

8 6’ 6

is less than that £>Ts—+€sS than + and so on. They should notice

|
4’ 3

that the point for %-is between the points for l-and

| .
2 > that the point

| ' | |
for g s between the points for §'and 4 and so on.
Write the numeral %-on *he board in a place apart from the number

line. Say, "This Is another fraction. Name the fraction." (One~f ifthl
"Look at the number [ine. Can someone guess where the one-fi{fth point
is?"

Let a pupil put his finger on the place on the number |ine where he
guesses the point is., Mark it with a small arrow above the Iine to show

that it is a guess.

l w’
PSS S T S
0 3¢ ¢ 3 2 1

Ask whether any pupils agree. |f some disagree, let them ini.icate
their guesses by marking other arrows. Let them discuss why they think a

point for é-should or should not be where suggested. Help them to dis~
b

I
cover that there are several ways to think about where the § point is. They
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may see a pattern. For example, a pupil may say, "The denominators go
_8, 6, 4, 3, 2. | think the denominator 5 goes between 6 and 4. | think

I I [
the point for 7 goes between the point for g and the point for 7.

They may think of the line segment from 0 to | as separated into
five congruent Iine segments. They may think of the paper strip folded
into five parts of the same size and try fo imagine the size of one of
them. They know that if the |l ine segment from O to | is separated into
Iive congruent |ine segments, then the endpoint of the |ine segment

beginning at point O will be named %: Say, "These are ways that help us

|
guess where the point is. How can we find and mark the g‘poinf?"

Use another strip of paper folded into five parts of the same size To‘
locate the one-fifth point and decide whether the pupils' guesses were
good guesses. (Prepare the strip before class. Mark é place on the strip
six inches from one end. Since six inches is one-fifth of thirty inches,
this will help you to fold the strip quickly into five parts of the same
size.)

Let a pupil unfold the strip and count the number of parts of the
same slze. Get anoTheF pupil to use the folded strip fo mark the point

for %u Let him write the numeral %-below the point marked.

I
Get the pupils to notice that g‘follows the pattern of the numbers

on the number line. There is an order in the denominators, The point
| I I
for g is between the points for g and 7. Help the pupils to notice also

that to locate L ve separate the segment from 0 fo | into more parts of

5

|
fhe same size than we did to locate 7 and that each part is shorter.
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Ask, "Where do you th'nk we should put the point for one-tenth? Is

T%.greafer than, or less than %3" (Less) "Will the point be to the right

or to the leff; of the point for é?" Let The puplls guess the position of

the point and mark thelr guesses with small arrows. Then ask, "How can

you find the position of tne polnt for T%R" Get the puplls to suggest that

the strip folded Into flve parts of the same size be folded agaln to show
ten parts of +he same size. One of the ten parts of the same size will
represent one-tenth of the paper. Let a pupll fold the strip, mark the
polnt on the number |ine and name the pofnf T%Z

Use the same plan to locate the polint for one-twelfth. The strip -

. . >
folded and used to find the polnt for é-can be folded agaln (nto Twelf§ﬁs.

Activity 4: Naming points and comparing fractions Pupil page 45

ObJjective: ' -

Lol
» 8 3» 6 5 |0 |2

Children can order the fractions %3

F'S

on the number |ine by comparing denominators.

Teaching Procedure:

The purpose of this activity Is to guide the puplils toward reallizing
that as long as the numerator remalins ‘the same, the iarger the denominator,
the smaller the fractional part.

Write the fol lowing numerals on the board:

L L 1 1 L L L
4 10 8 3 6 2 5 12
Let the pupils talk about what the numerals mean and whether they are in

order. DOraw a vertical number |lne on the chalkboard. Uslng strips of paper

15¢,



or string, ask The puplls to help you mark and label the positions of the
numerals named above. This exercise prepares them for using the vertical
number |lne on pupll page 45. (A horlzontal number Ilne In the text
would show units teo small to mark with ease.)

Ask the pupils to open thelr boowxs to page 45 and read the sentence
at the top of the page. Ask them to find 13 point for O on the number
line. Then ask them to find the polnt for |. Say, "There are other polnts
marked on 1he number |ine, but the numeral for the number ls nof always

wrltten. Can you find a numeral for point H?" (T%) Write thls sentence

on the board: '

~

—

Point H Is named T2.

Say, "You complete each of the othui® sentences by chooslng one numeral
from the |ist on the Soard. Choose the numeral that can be written In
Tﬁq box to make a true sentence. For example, pofnt A has a number name.
I+ is the name of a fracticn. Write Its numeral In The-box. FIIl In |
the cther boxes wlth names of fractlions to make frue sentences." (Some
childiran may need to fold string or strips of paper to decide which
fraction to usse.)

Ask the pupils to look at the Incomplete sentences on the right side
of the page. Go over one sentence with the class. Let a puptl read this

sentence:

L
3

Say, "One-third is less than a number. Can you find 1ts name on the |lst?"
Get the pupils to notice that there is more +han one number that wlll make

the sentence true. They can choose any number that will make the sentence
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*rea. Jdne ool might write "%”, another might write "I", Say, "Make

the senterce *r.e bv writing a numeral in each bex." Glve help as it is

neeze:. )

OBJECTIVES:

o [ [T
fo To Introduce multiples of 7, 3, 4, &» 8 5» 10» 12°

2. To ¢ive practice in finding and naming fractions with numera-
tor | on the number line.
VOCABULARY: no new vocabulary
MATERIALS: a rectangular plece of paper“ébouf 5" by 7" for each child; one
square pi?ce of paper about 6" by 6"; three strips of paper about
2" by 18"; three strips of saper about 3" by 30"; blank numeral

cards; string; pupll pages 46 - 48

4

Activity |: Reviewing multiples of fractions | Pupt! page 46

Objectives: %

|. Given paper to fold, the children can use it to find multi-
| | | |

I I I I ,
ples of 5, 7, 8 3 & 5 10’ T2 by shading
various parts of *he reglions and by identifylng the fractions

"

illustrated.
2, Given plctures of circles separated into fractional parts,
children can write the numerals for the fractions associated

with the shaded parts.



’

Materials: plece of paper 5" by 7" for each child; one 6" by 6" sauare
of paper

Teaching Procedure:

Glve each child a p(ece of paper 5" by 7". Ask them tc fold the
papers into four parts of the same size. (Suggesfzz?é; fold the cacers
as shown In the plcture below.) Let them Gnfold the paoers and co.nt
the fourths. Hold up one paper and point fo each part in furn as you
count, "One, two, three, fo %= Say, as you outline the whole, "This
chows four fourths." Let the children talk about this.

Draw around one of the pieces of paper on. the board and draw lines
to separate the region shown into four regions of the same size. Shade
one of the four reglons. Ask, '"What part of the whole region is shaded?"
(One-fourth) Let the ch?ldren move their fingers about a region of one-

fourth of their papers.é Then let a child write the numeral "%P below the

shaded part of the region on the board.

1
4

Draw on the board another rectangle exactly like the first. Shade
+wo of the four parts one at a fime. Say, "| shaded a part of the whole

rectangular reglon. Count the fourths in the shaded part. What fraction
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does the shager part show?" (Twe=fourths) Let the children move their
fingers abcut the cart of their pacers that shows two-fourths. Then write

the nu~eral| "&r Just telcw the middle of the shaded part. Get the chil=

~

¢cls their parers intc halves. Guide them to say, "The part we
23! Tas=Fourtns s the same as the part we call one~half. Two-fourths

an2 cre=-=3i¢ are rames *cr the same number."”

/

2

4
~2s ancTnar recta~zle |ike *he others cn the toard and shade three of the
. lontin.e as tefcre. Ask the children t0 count the fourtls as
*hgv are shaced., Le* Tme~ finz that the shaced region is three-fourths the

wncle recta~gular rezic~. 4s< a3 child to write the numerzl for the fractior

relcws *ne shaded czar.

A

3
4

Craw 2nother rectanzle 2-3 continue in the same .way as you shade
Vit WY

I four ©f the oad?s. Ask the children the name of the fraction that the

/

g

~_

(3}

e



reginn shows., Let a chlild write a numeral for the fraction. Get the
children to say, "All of the reglon Is shaded. We counted four fourths,

4
Four fourths Is the same as one whole." Write the sentence 7 = | on the

board to express thls ldea.
Guide a child to fold a 6" by 6" square of paper to show sixths,
Help him first fold the paper Info three narts c¢f the sare size an¢ ther
to fold the paper agaln to make six parts of the sare size. See the czic-
t+ures below. Draw around the paper on the board and then cdraw lines 1o
. separate the rectangular region Into six parts of the same slze. Use the
same plan to talk with the children about sixths that you used to talk
about fourths. Shade one of the reglons at a time and ask, "What part
of the reglon Is shaded?" Get the children to tel| the name of the frac- .

+lon that describes the shaded part and write the numeral fcr the fractior,

N
\\4

N ,

ow
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As you 3Jiscuss sixths with the childFén, emphasize the different
names for the same fraction. For example, the children can look at
the regicn shaded *+o represent three-sixths and see that one-half the

rectangular region is shaced. This way they discover that %—and %-are

names for the same number. Suide the children to write fthe sentence

that expresses this: ‘

L
2

oV

Let the children say that in the picture for six-sixths, the whole

region is shaded. Thus they see that 8 and | are dlffqrénf names for

6

the same number. Let them write:

6 .
5 I

Use the same plan to develop the idea of fractions with other denomi-
nators, such as 5, 3, 8, and 10. -’

Ask the children to point to the Circle A)on page 46 of their books.
Say, "The reglon of the circle is separated into parts. Are these parfs
the same size? !Into how many parts has the circular regton been separated?"
(8) "Some of the parts are shaded. What is the name of the fraction that
tells how much of the whole region is shaded?" (Three-eighths) Dlscugs
the fact that this number, fhreg;eighfhs, refers to three of eight parts
of the same size. Let someone write the numeral on the board next to the
letter A.

Direct the children to write next to each letter the numeral for the

fraction that describes the shaded region of that figure.

A.

B. 4 c. 1 D. 5 E. 2 F. 3 G.
.8 8 8 3 4

o N[
N

2
8



Activity 2: Reinforcing that fractions are numbers Pupil pace 47

Ob]eéfive:
Children can name the fractions associated with shaded parfé
of regions, Iin?ﬂsegmenfs, and sets and can write the nuwerals
for the fractighs.

Teaching Procedure:

Remind the children that we use numbers called fractions when we
talk about parts of whole objects or parts of sets.

Draw these figures on the board:

........ ’\\~E] \
C <
A — D

Say, "Use a fraction to describe the part of A, of B, and of C that is

shaded. (%‘of the regioﬁ A 1s shaded. %‘of region B is shaded. %fof

line segment C is shaded.) What fraction describes the part of set D

that has a ring around it?" (%ﬁ

2 :
Let the children draw regiors, line segments and sets on the board,
show parts of each thing drawn and assign a fraction to each parft, For

example, children may draw these:

. /“\
. )
C 0
1
3 ©C o6
8
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Review some (or all) of the numbers that the children have used to
describe parts of things. Ask, "What number did you use to describe the

shaded part of circle A? Part of region B?" and so on.

§.of region A was shaded;
: %—of | ine segment C was darkgned;
| We darkened %—of G:
We draw a ring around é-of set H; and so on.
Ask, "What ‘numbers did you use? (%7 %3..., %7 é& What do we call numbers

with these names? (Fractions) Fractions are numbe-s that we can use tfo
describe a part of a whole thing or part of a set. What does the 3 mean

41

. |n the statement, %-of region A Is shaded? (It is the number of congruent.

parts Into which we separated region A.) What does the 2 mean in the state- .

ment '%-of region A is shaded'?" (It Is the number of congruent parts of

réglon A that are shaded.)
Continue to have the ch!ldren draw reglons, |tne segments, and sets

to show fractlons such as %7 gy and.%Q

|f more practice Is needed, let fhe_chlldren tel| what parts of thelr
figures are'unshaded. Emphasize that they are using numbers called frac-
tions.

Ask the puplls to do the exercises on'pupil page 47. Whlle the pupils

work or after they finish, talk with them about the exercises. Exercises

10 and || help the children summar!ze the lesson.
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Activity 3: ‘Showing multliples of fractlons with. Pupll page 48

numerator | on the number line  ~
. C

Objectlves:

|. Children can find and name multiples of a given fractlion on
a number |lne by fdldlng papér strips Intc congruent parts. *

2. Glven plctures of number |ines marked to show different frac-
tlons, chlldren can write the numerals for the fractions which

name the Indlcated polnts.

Materials: 2" by 18" s s A
/}?ﬂ{k\\ N
Teach!ng Procedure: “\\ . ey

"Draw u line segmébf-on fhe,éoard. Glve one chlld a 2" by 18" strip

)

of paper and help him to mark polnts for o, I, 2,:apd/3 to make a number
line. Let him begin by marking a point for O near t+he left end of the
{ine segment. Then use the strip to mark the polnts for |, 2, and 3 by
placing the left end of the sprip on éagh;polni and marking the next polnt
t+¢ the rlight end as shown on the following page.

Ask another child to fold n half. Le$\h$m use the folded
\

“1p
strip, holding one end at 0 and marking a point at the other end'fo show
one-half. (See the following figure.) Let him write the humeral g Just
below the mark. Ask anofg;r child to use the same folded ;ftp to count
and mark the polnt for two-halves.. They %III alscover ilvil %hts ls. @

point that is markcd with the label "I". Let the chtldren faik about this

and help them to say that they have found another name for. the polhf. }<j:n\

o ' 166
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. Is "two-halves". Ask, "Can you write a numeral for this fraction?" Let
a child write "%ﬂ below the point and below the numeral for one.
.

& i ' &
G ~

0

aob—

Write the following sentence on the board and say, "This sentence tells
us that 'two-halves'! and 'one' are names for the same number."

N[N

Let a child continue marking polnts, using the strip folded In half,
as far as the |ine Is drawn. Let the children count the halves and mark

the points: %J %4 3 and so on. Explain that some fractlons name the

same polnts that the whol'e numbers on the |ine name, by writing sentences

4 _ 6 .
such as > 2 and > 3.

Point to the mark labeled "0" and say, "Can you think of another name
for this number? How many halves are described by the number 07" Help
tpé)chlldren to conclude that the point is for zero-halves. Let a chlld write

-~

~the numeral "%" below the numeral "0".

' l/““_“T*““ﬁ““*T————T*——ﬂ
Ao o e b L
1

i | &

Il i L

0 1 2 3
Q 1 2 3 4 5 6
2 - 2 2 2 2 2 2

Draw another number |ine on the baard and use another 2" by [8"

strip folded Into three parts of the same size to mark thirds. Let the
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children mark the points and count the thirds. Follow the steps used with

the number |ine for halves.

1 1

-

L =
wio N
coloo

wio Wi

J
0
0 1 2
3

10
3 3 3

Lo
Lo i=~3

Wi

Construct a number |ine for fourths, for fifths, for sixths, and
for other fractions as needed. Conflnué to lapel all points, Including
the point for zero, with names for the fractions.

Ask the children to open their books to page 48. Get the children
to notice that each plcture of the number |ine on the page s marked to
show different fractions. Discuss the first picture. Ask, "tnfg how
many segments Is the segment from 0 to | separated?" (21 Let the chil=
dren find a point that has a numeral box beneath it. Say, "What will you

label this point?" (%J "Write a numeral in the box." Chesk to see that
the children have written "%” In the proper box. Let them continue tfo £

all the boxes with numerals.
If needed, the chlildren can use paper strips to help in finding the

fractions for the points.

TOPIC 1V DIFFERENT NAMES FOR A FRACTION
OBJECTIVE:

To help students discover that [f both the numerator and
denominator of a fractlion are multiplied by the same

number, we ge* another name for the same number.
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VOCABULARY: no new vocabulary

MATERIALS: +three 2" by 30" strips of paper; a string (| yard); pupll

pages 49 - 54
Activity |: Dlifferent names fer a fraction Pupt! pages 49, 50

Objectives:

. Glven number lines marked In the same scale (halves, thirds,
fourths, flfths, sixths; eighths), children can use string
to find different names for fractlons.

2. Given number |ines marked in the same écale (halves, fhtrds;
fourths, fi?fhs, sixths, eighths), chlldren can use string to
compare fractions.

Materials: three 2" by 30" strips of paper; a string (I yard)

Teaching Procedure:

Draw six line segments on the board one below the other. Leave
enough space between the |ines so that numerals for fractions can be
written below each line. Use 2" by 30" strips to mark the O, |, and 2
points. The points for 0, |, and 2 on each line should be Just below
those points on the |ine above.

Let the children fold the paper strips and mark points for halves,
thirds, fourths, fifths, sixths and eighths as shown on the next page:
After all the numerals have been written, let the class check whether
the segments that -are halves are the same size, whether the segments that
are thirds are the same size and so on. Let them also check to see that

the numerals are in sequence.

16,



Polnt to the figure and say, "These are all pictures of the. number
line, the points for halves are marked on one picture, the polnfs‘¥cu;.
fhfrds are marked on another plcture and so on." Let the children tell
about the idea that O In each of the pictures labels the same point on the
number |ine, that | in each of the plctures labels the same point on the
number line, and 2 In each of the pictures labels the same point on the
number line. You can make this clear by strefching a string vertically
from the O mark of the top picture to the O mark of the bottom picture so
that the string touches the 0 mark of each picture. Do the same for the
point labeled |. Let them say that this point has many different names.
Ask the children to tell some of the names. Write the numerals on the
board as they name the fractions. Write the symbol = between each palr to

show that the fractions are equa:.
2_3_4_5_6_8

I e SN e e mme = == o emm e O

2 3 4 5 6 8

‘l 1 | 1 1
(1] 1 2
9 1 2 3 4
2 2 2 2 2

. 1 R | N R 1 .
0 i 2
0 L 2 3 4 S 5
3 3 3 3 3 3 3

.I 2 i '} J j 8 Iy 1 l‘_:
0 | 2
LR 1 2 3 4 S 6 €1 8
[} 4 4 4 3 3 3 [ 4

o ! i 1 A 1 i 1 1 i 1 4_____’

1 2 3 4 _%_ 6 1 8 9 _1%
I s T T s T T

o E i i i \ i i 1 i 1 L i é-..

,L_L_z__3_4§_£_7__.8_..9_1_0_.ll_.12.
"6 6 6 & ®© © & 6 6 6 6 6 6

Tf_lnlllllllllllLlL___l >
0 1 _ ?
0 1 2 3 4 5 6 71 8 9 1011 1213 141516
g 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 159
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Follow the same plan to show different names for the number 2.
4 6 _8_10_12 _16

Ask a child to choose another fraction and find several different

names for the fractlon. |f he chooses %3 for example, help him to stretch

the string tightly from the fop line to the bottom |ine to see what points
It touches. In this way he can find different names for one-half. Let

another child write the numerals on the board as the names are called.

2 4 6 8 . N

Continue with this procedure, asking fﬁe children to choose dif~
ferent points and test with the string to find the different names for
the points. This plan may be extended to tenths and twelfths by draw;
ing two more number |ines. {m

Let the children open their books to page 49 and read the instruce
tions. They are asked to write numerals In the spaces to make true sen~
tences. They are asked to make true sentences in the second part by
using one cf the symbols, =, > or <, In each sentence. FPuptll page 30
provides a copy of the chart made by the children éﬁ the chalkhoard. They
may find other names for the numerals given if they lay a piece of string
vertically across the chart. |f they have difflculty In understanding
how to use the chart, you may make a transparency of the chart, showing
it on the overhead projector with pleces of string to help puplls under-

stand.

14
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Pupi! pages 51, 52

ol

AcT?VITy 2: Discovery of the idea

o
X
(9]

Objective:

Glven a fraction, chlldren can find another name for it by
multiplying both the numerator and denominator by the same
number.

"Teaching Procedure:

Write the following sentences on the board and say, "Here are some

true sentences you made." Review briefly the ldea that the sentences

™ show different names for the same number.
1.2 1.3 1.2
4 8 4 |12 5 |10
1_2 2__6 L_2
2 4 4 " |2 376
3 __6 2_6 2_4
510 379 376
2.4 L. 3 3.6
4 8 5 15 4 8

Discuss these sentences. Gulde the children to look for a pattern
or to look for similarities in the pairs of fractional numerals. For
example, ask them to look at all the pairs In the first column. Ask, "ls
there anything you notice about the pairs of numerators?'" Help them +-
discover that In every palr the second numerator {s two times the first
numerator. Go on, "lIs there anything you notice about the pairs of denomi-
nators? Help them to discover that in every palr the second denominator is
two times the flirst denominator.

Ask them to look at the pairs In the second column. Again, guide
them to see the relationship between the palrs of numerators and the
pairs of denominators. In these examples, they find that the numerator

and denominator of the second fractional numeral are three times the
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numerator and denominator of the f.irst. Go on to the third column and
compare the balrs in the same way.

In discussing the sentences, help the children to conclude that if
both the numerator and denominator of a fractlional numeral are hulflplled
by the same number we get ancther name for the same fractlion.

As%, "Oo you think this will be true for any fraction we choose?"
Let the children suggest other fractions and test their conclusion. In
many cases they can use the number llnes from Activity | to check the
result.

Choose scme of the sentences from the board and write sentences |ike

these to help the puplls. understand the idea.

l_1x2 2
=4 x2°8
.1 x3_3
T I x3 9
Z.:——-——zxz=-4— '
3 I x2 6

Ask the children to open their books to page 51 and complete the
sentences. The first sentence is completed as an example.

| f puplls experience no difficulty with this page, ask them to use
the same pattern o find another name for the fractions bn pupi!l page 52.'
Accept any correct answers for questions 6 and |1, but give special notice
to pupils who name these numbers 2 and |.

For children having trouble with pupil page 51, provide them with
additional practice work before letting them find another name without

using the written pattern.



Activity 3: Fractions and the number line Pupil| pages 53, 54
Objectives:

I. Children can count by halves, thirds, fourths, slkfhs,

tenths, and twelfths from O to 2 using a number ine.
2. Glven a fraction, children can find other names for it
by using a number Iine.

Teaching Procedure:

Review the meaning of the words denominator and numerator. Ask,

3 4
"what are the denominators of %3 %3 %; 5 ...? (2) What does the

3
2 mean in E'and %? (1t tells the number of congruent parts of the unit

segment.) What are the numerators? (0, |, 2, ...) What does the numera- .

tor 3 mean In %-" (It tells the number of congruent parts we counted,)

Draw on the board the number line as shown below. As you draw the
line, get the children to say that each |ine segment between consecutive

whole numbers is separated into halves:

0 1

o 1 A A A

L e

ﬂ-N

Put a finger on the first point fo the right of the O-point that marks a

|ine segment of unit length. Ask, "What number should we assign to this ~

l !
point?" (3) Let a child write 7 under this point. Say as the child

|
writes %3 "He Is assigning a number to the point. |ts name Is Eu" Put a

finger on the next point, the |-point. Say, "This is the |-point, What

fraction can you assign to the point?" (%0 Continue in this way until
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all the marked points to the right of the 0-point have fractions assigned

to them. Ask, "How meany halves Is 0?" (Zero halves) Write %‘under the

O-point. The number |ine now looks like this:

0 } 2 3 4 ?
1 1 L L i L 1 ) W ']
g 1 2 3 4 2 & z 8 S 10
2 2 2 2 2 2 2 2 2 2 2
" ..l_' " ..l_ 2. é.
Ask, "Can you count by 5's? (2, 5 22+++) Let the children imagine

the number line continuing to the right as they count. Vary the activity

by letting the puplis skip count backwards from say g-?o é} by %45 and then

2
by 545, etc. Sometimes let them use their eyes, and other times suggest

that the children not look at the number line as they count.
Ask the children to count by thirds, fourths, sixths, tenths and
twel Fths. |
Have one puplil labeling a number |lne on the board as they count,
Ask the puplls to turn to pupl! page 53 and work the exercises. Ask

the children fo see If they can work the chal lenge problems on pupll page 54.




UNIT 7
Techniques of Addition and Subtraction of Whole Numbers

OBJECTIVES:

|. To review techniques of addition of whole numbers.

2. To extend techniques of addition to addition of three addends.

3. To review techniques of subtraction of whole numbers.

4. To achieve mastery of techniques of addition and subtraction
of whole numbers.

5. To develop the ability to express the mathematical relation-
ships in a word prgblem as a mathematical sentence; to find a
number that makes the mathematical sentence true; fo answer
the questlon asked in the probiem.

BACKGROUND INFORMATION FOR TEACHERS:

This unit, for your convenience, contains extra problem pages labeled
"Supplementary Pages', These pages can be used for review or for more
practice by Tho;;“;}udenfs who need more work. Furthermore, the teacher
commentary for certain actlvities has been divided into two sectlons: One
for those students who are having difficulty with the concept (Group 1)
and one for those students who are having little or no difficulty (Group I1).
‘Two complete activities (Activities 4 and 5) are suggested for Group | only.

We will discuss briefly the ideas on which the techniques of addition
and subtraction aré based.

v

Bl

e 165

< ("o



\ Addition The expanded form of numerals together with the proper-

\ ties of addition are used in a short form for addition. For example:
‘ 475 400+ 70 + 5 (Expanded form)
. 367 300+ 60 + 7 (Expanded form)
' 700 + 130 + 12 (add ones; add tens; add hundreds)
—— { 700 + (100 + 30) + (10 + 2) (Rename 130 and 12)
\ £700.+ f00) + (30 + 10) + 2 (Assoclative property)
E 800 + 40 + 2 (add hundreds, add tens)
X\ 842 - | (Rename)

' The crocess used in the short form may be described as fol lows:

e

M5 1.\ Think of 475 as 4 hundceéss.]_tens and 5. Think of 367
367 as 3 hundreds, 6-tans and 7.

Z. Add the ones. 5 + 7 = |12. Rename |2 as | ten and 2 ones.

Write 2 in the ones' place 2f the sum. Remember | ten,
3, Add the tens. (I + 7 + 6) tens = |4 tens. Rename 1|4 tens
as | hundred anad 4 ters. Write 4 in the tens' place of the

s.~. <=ererzer | hr.-~Zred.

d, 22 -~z hurzreds. (1 + & + 3) hundreds = 8 hundreds. Write
2 i~ tme n.ncreds'place of the sum,
50 Tma surm is B4Z.

i_atraztion As an example, find the number that makes this sen-

Te~Ze Trude.
-~ 475 - %7 = n

Using The expanded form we have

.’ lll
i

#

475 400 + 70 + 5

30C_ + 60 + 7

(@)
~1

3
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We first find the ones' digit in the numeral for p. There are not
enough ones in the ones' place of 475 to subtract 7. .So we rename 475
to give:

475 400 + 60 + |5

367 300 + 60 + 7 h

100 + O+ 8 /
108 /

The process used in the short form may be zescrited as follows:

475 1. Think of 475 as 4 hundreds, 7 fe~s z-2 3. Think of 3£7 as

367 3 hundreds, 6 tens and 7.

|08 2. There are fewer ones in the cnes’ clz2ls gt 47% —ez- s T
ones! place of 367. Reneme 475 zs 4 honzrzzz, 2 Te7s 27l
I5 ones. Subtract the cres. 15 =7 =23. ar'”s 2 i~ -ne

ones' place of the missing aidenc.

i
>
t
@
3
[{3]
3

3, Subtract the tens. (6 - 6) tens
tens' place of the missing adcenc.

4. Subtract the hundreds. (4 = 3) hunirezs = | ~.7I78C. he T
| in the hundreds' place of the missinz zils”Z.

5. The missing addend is 108.

/

N

—

7

TQPIC 127

OBJECTIVES:-

|. To review the meaning of addition.

2. To review techniques of addition using exdancez fI-m.
3. To revieJ renaming in addition.

4. To extend addition To-fhrée, four, anz mcre numiers.

VOCABULARY: estimating

167

Q 17,‘.




MATERIALS: pupil pages 55 - 77

Activity |: Review of meaning of addition | Pupll pages 55 - 57

Objective:

Children can add two numbe. s, each less than 100, without
regrouping and without using expanded form.

Teaching Procedure:

Tell the pupils the following word problem:

Mr. Ball has 62 cows. Mr. Green has 35 cows. How many cows have
they altogether?

Ask questions éuch as the following to help the pupils undersfaﬁd
the problem:

What does the problem tell us? (Mr. Ball has 62 cows, and Mr.
Green has 35 cows.)

What question, is asked in the problem? (How many cows have they
altogether?)

How can we find the number of cows they have altogether? (By
adding the number of Mr. Green's cows and the number of Mr. Ball's cows,)

Guide the pupils to suggest the mathematical sentance below. Let

Y a pupil write it on the board.
62 + 35 = n
GROUP |: Ask, "What Is missing in this sentence, an addend, or

the sum?" (Sum) "How can you find the sum?" (By adding 62 and 35)
Say, "It will help us to add If we think of these numbers in expanded

form." Ask the pupils to rename each number in expanded form. As they
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tell you the expanded forms, rewrite the mathematical sentence on the
board as follows:
60 + 2+ 350+ 5 =n

Ask the pupils if this mathematical sentence is the same as The¢
first sentence thev wrcie. (Yes) Let them tell why. (The " me numbers
are in toth mathematical sentences. The numbers just have different
nemes. )

Say, "Who can remember how we added two numbers in Unit 2?" Guilde
c¢hlldren to tell about the steps. (Sentences at right a;e the steps;

they si ~ for your use and should not be written on the board.)

~ [ss
62 60 + 2 (Rename each addend in expanaed form.)
+35 30 + 5
90 + 7 (Add ones, then tens.)
97 (Rename the sum in its simplest form.)

Write the vurtical fo}m for the process of addition as shown below.

say, "Let us show the addition of 62 and 35 another way." //""\

\.

N 62
~/
+ 35
~/f : \ Guide the pupils to think as descrited to the center and right below. Write
. | only what is shown on the lzft belo (Teil them to first add the number

of ones and then the number of tens.)

67 - 2 ones + 5 ones = 7 ones. Write 7 as shown.
+ 35 . :
\> . 7 6 tens + 3 tens = 9 tens. Write 9 fens (90) as shown.
. | +90_
97 .+ 7 ones + 9 tens = 97. Write 97 as shown.
.,/ ~
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Say, "You found the sum, 97. Can you mak?.your mathematical ‘sentence
true?" Guide & pupll to write fhe fol lowing sentence:
62 + 35 = |
Say, "You adi/; numbers T§ find out somefhlng about Mr. Ball's and
Mr. Green's %gus— What qlsstion did the problem ask abaut the cows?"
(How many cowp do the men have altogether?) "Can you answer the ques-
tion asked by the problem?" (They hav"“?i cows altogether.) Write the
following Incomplete Senfence on the board. Let a pupll complete [t.
They have 97 cows altogether. | |
Note: |f any of the pupils need more help in addition, let them
show the exercise with bundles of sticks in a place value box.
Write the following sentence on the board:
46 + |2 = p
Use the vertical form for the process of addition. Let the pupils write

the exercise as shown on the left below. Guide the pupils to think as

described or the right.

46 6 ones + 2 ones = 8 ones. - Write 8 as shown,

+{2 4 tens + i ten = 5 tens. Write 5 tens (50) as shown,
8

+50

58 8 ones + 5 tens = 58. Write 58 as shown.

Now help the pupils to see that the form used above may be shortened

in the following way. (Emphaslze that the numbers of ones are added first,

then the numbers of tens.)

46 Add the number of ones: 6 + 2 = 8. Write 8 in the

+{2 ones' p’ace.
58 Add the number of tens: 4 + | = 5, Write 5 in the

tens' place
170. “w\“\\;§> 46 + |2 = 58 ~1(“’




Get the pupils to talk about the fwo forms they have Just used tfo
show the addition of 46 and 2. Help them to decidé that the last
form saves time. Tell them to use It if they understand it.
_GROUP ll: Ask, "wWhat is missing in this senfence, an addend or
the sumi" (sum) "How can you find the sum?" (By adding 62 and 35.)
Use the vertical form of the process of addition. Revlew the sho-t
fechnique for addition by gulding the puplls to think as described on
the right. Write only what is shown on the left below. (Emphasize add-

ing the number of ones first, then the number of tens.)

62 Add the number of ones: 2 + 5 =7
+ 35 Write 7 In the ones'- place.
97 Add the number of tens: 6+ 3 =9

Write the 9 in the tens' place.

GROUPS | AND 11: Ask the pupils to open their bocks to page 55.

Help them work one exercise on the toard. Then let them work the rest
of the exercises In their books. Glve help as needed. As you help, get
#the pupils.+o tell you what they think as they add.

- Pages 56 - 57 are supplementary pages. They may be used as needed
by ;he pupils now or later. Some wlll not need to work any of the exer-
cises; some will need to work part of the exercises; and some will need

to work all of the exercises.
Lo

at

s
-

Activity 2: Addition of three numbers Pupl| pages 58 - 6Q

Objective: .

Children can add three numbers, each less than 100, without
using-expanded form.

k]
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Teaching Procedure:

Tell the pupils this problem:

John gave me 23 nuts, Jose gave me 34 nuts and Mary gave me 32 nuts.
How many nuts did they all giveihe? '

Ask questions |ike the following to help the pupils understand the
problem:

What does the problem tell us? (John gave me 23 nuts, Jose gave me,
34 nuts and Mary gave me 32 nuts.) What question does the probleém ask?
(How many nuts did they all give me?) How do we find the number of nuts
they gave me? (We adc the numbers.) How do we show this in a mathemat ical
sentence?

Guide the pupils to suggest the mathematical sentence below. Write
the sentence on the board.

23 + 34 + 32 =c¢

Say, "This problem is about three sets of nuts. We could Join these three’
sets In many ways and the result would always be the same. We would
always have the same number of nuts. How can we add the three numbers?"
Guide the pupils to suggest, '"We add two numbers at a time. We can add 253
and 34 first. Then to their sum we add 32." As they say this, write
(23 + 34) + 32 = c. Guide Thém to say, "We could add 34 and 32 first and
then add this sum to 23." As they say this, write 23 + (34 + 32) = c.
Ask, "Are you sure that each of these ways of grouping the numbers gives
the same sum?" (Yes) Say, "We can group numbers in either of these ways
because of the associative property." |f any of the pupils are unsure, let
+hem try both ways. (I|f needéd, let the pupils form sets and join them to

show the problem.)




Point to this sentence on the board. (Erase the other sentence.)

Say, "We wi.l use this sentence."

(23 + 34) + 32 = ¢

Gulde the pupils to add the flirst two addends as shown below to the left.

The sum |s 57. Then help them to add this sum and the third addend as

shown below on the right.

23 57
+34 +32 :
57 89

k]

Ask, "What is the sum of the three numbers?" (89) Write this sentence:
c Is 89.
Ask, "Cou[ﬂﬂxs put these steps together into one step? Let us try?"
Write the addegés\ps shown:
23 N
34
32
Note: The puplls may group the addends together in either an up-
ward or downward dlrection. The sum is the same. Choose one way (down-
ward 1s used Is this book) and get the pupils to follow it. Later they

will learn to group first In one direction (up or down) and then to

group in the other direction to check their work.
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Guide the pupils to first add the number of ones and then add the
number of tens. They will write the exercise as shown on the left

below. Thelr thinking will be somewhat as described on the right.

1

23 3 ones + 4 ones = 7 ones; 7 ones + 2 ones = 9 ones

34 Write 9 in ones' place, as shown.

i

89 2 tens + 3 tens = 5 tens; 5 tens + 3 tens 8 tens.
Write 8 in tens' place, as shown.
Point to the sentence and ask, '"Have we found the number that makes our
addition sentence true?" (Yes, the number is 89.) Write
23 + 34+ 32 =c
c is 89.

Say, "Our problem was about nuts. What question did it ask?" (How
many nuts did they all give me?) |f the puplls are unable to tell the
question, tell them the siory again and let them tell fhelquesfion. Then
ask for an answer to the question. (They all together gave me 89 nuts.)
Write the following incomniete sentence on the board. Ask a pupil to com-
plete the sentence.

They gave me 89 nuts.

Ask the pupils to open thelir books to page 58. With the help of the
pupils, work several of the exercises on the board. Guide the puplls as
they work the other exercises in their books. Make sure they understand
the process of addition.

You and the pupils may use pages 59 and 60 as needed. You may wish

to use them later as review.
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Activity 3: Review of the techniques of addition Pupil pages 61, 62

using expanded form

Objective:

Children can use the expanded form to add two numbers, each
less than 100, with regrouping for the sum.

Teaching Procedure:

Write this pfoblem on the board:

Tom's father bought bricks for a new house. He bought 316 bricks in
the flrst week, 248 bricks In the second week, and 122 bricks In the
third week. How many bricks did he buy in the three weeks?

Ask, "What question is asked in the problem? (How many bricks did
Tom's father buy in the three weeks?) What do you know about the problem?"
(We know the number of brlcks}Tom's tather bought In each ot the three
weeks.) Help the children to make a mathematical sentence for the problem.
Let a child write this sentence on the board:

b = 316 + 248 + 122

GROUP |: Guide the children to write the numerals in vertical form

to find the sum of the numbers. Get them to write the expanded form of the

numerals and then to add. the ones, the tens, and then the hundreds. The

work on the board will look like this: ~
316 300 + 10 + 6 T
248 200 + 40 + 8 R
+ 122 100 + 20 + 2 \:\
600 + 70 + 16 -

600 + 70 + |10 + 6
600 + 80 + 6 .

686
175
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Point to the mathematical sentence and ask, '"What is b? (b is 686) Can
you answer the question in the problem?" (Tom's father bought 686 bricks
in the three weeks.) P

Ask the pupils to open their books to pupil pages 61-62 and do the
exercises. Encourage students to do problems | and 2 without renaming. If
needed, help the children work one or two exercises on the board. Let
the pupils, who can, add the numbers without writing the numerals in ex-
panded form.

GROUP ||: Write the addends in vertical form, as shown on the left

below. Guide the pupils to think and write as described on the right.

Suggestions are given to you in parentheses:

316 6 ones + 8 ones = 14 ones. |4 ones + 2 ones =

248 |6 ones. (Say, "Think of 16 ones In its expanded
+ 122 form as | ten + 6 ones. Remember the | ten.

686 You will add it with the other tens.") Write 6

In-the ones! place. | ten + | ten = 2 tens;
2 tens + 4 tens = 6 tens; 6 tens + 2 tens = 8 tens,
Write 8 in the tens' place. Add the number of
hundreds. 3 + 2 =5; 5+ | = 6. Write 6 in the
hundreds' place.
Point to the mathematical sentence, b = 316 + 248 + 122 and ask, "Do
you know the number that makes the mathematical sentence true?" (Yes,
the number 686 makes the sentence true.) '"Can you answer the question
in the problem?" (Tom's father bought 686 bricks in the three weeks.)
Ask the pupils to open their books to pupil pages 61 - 62 and do

the exercises. |f needed, help the children work one or two exercises

on the board.
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Activity 4: Renaming in addition (Group | only) Pupil page 63

Objective:

Children can add two or three numbers, each less than 1,000,
with regrouping for the sum, using the short form.

Teaching Procedure:

write this sentence on the board:
35 + 27 = p
Write the addends in vertical form, as shown on the left below. Guide
the puplls to think and write as described on the right. Suggestions

are given to you in parentheses.

35 5 ones + 7 ones = 12 ones. (Say, "Think of 12 ones In its
+27 expanded form as | ten + 2 ones.
62 Remember the | ten. You will add it with the other tens.”)
Write 2 In the ones' place. | ten + 3 tens = 4 tens;

4 tens + 2 tens = 6 tens. Write 6 In Ths tens' place.
Let the pupils tell how they add 35 and 27. They wil| say something |ike
this: "We ad¢ 5 ones and 7 ones. The sum is 12. We think of 12 ones as
| ten and 2 ones. We remember | ten and add [t to the other tens. We write
2 in the ones' place. We add | ten, 3 tens, and 2 tens. The sum is 6 tens,
We write 6 In the tens' place. The sum of 35 and 27 is 62." Polnt to the
mathematical sentence 35 + 27 = p and ask, "Have we found the number that
makes this sentence true?" (Yes, 62 is the number.) Write
35+ 27 =p
p Is 62.
Tell the pupils this .ord problem:
There are‘5l3 boys and 429 girls in Merrydale School. How many

¢
pupils attend Merrydale School?
177
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It is very Important that the pupils learn to express the relation-
ships of the numbers in a problem as a mathematical sentence. The fol low-
ing questions will help the pupils to think of a mathematical sentence.
Answers the pupils may give are suggested.

What does the problem tell us? (There are 513 boys and 429 girls in
Merrydale School.) Wha* question does the problem ask? (How many puplls
attend Merrydale School?) How can you find the number of puBT*ﬁ\af
Merrydale School? (By adding the number of boys and the number af\gigls.
Add 513 and 429.) . What mathematical sentence shows this? \\"\~

By questions of this type, guide the pupils fo suggest the sentence
beiow. Write the sentence on the board.

513 + 429 = p
Ask, "How do you find p?" (By adding the numbers) Write the addends in
vertical form, as shown below at the left., Guide the pupils to think

about the addition in the way shown at the right below. The writing on

the board will be |like that at the left below.

513 First add the number of ones. 3 + 9 = [2, Rename |2 ones
+ 429 as | ten and 2 ones. Remember | ten and write 2 In the
. 942 ones' place. Add the number of tens. | + | = 2; 2 + 2 = 4,

Write 4 in the tens' place. Add the number of hundreds.
5+ 4 =9,
Write 9 in the hundreds' place.
Point to the mathematical sentence 513 + 429 = p and ask, "Do you know
the number that makes this sentence true?" (Yes, p Is 942.) VWrite
513 + 429 = p

p is 942.




"we made this sentence for a problem about Merrydale School. What ques-
+ion did the problem ask?" (How many puplls attend Merrydale School?)
Ask, "Can you answer the question asked by the problem?; (942 pupils
attend Merrydale School.) Write the following incomplete sentence on
the board. Ask a pupil to complete It.
942 puplls attend Merrydale Schéol.

Get the pupils to open thelr books to page 63. Help them to work

one or more of the exercises on the board. Then guide them as they

work the rest of the exercises In their books.

Activity 5: Review of techniques of addition Pupil page 64

(Group | only)

N Objective:
Children can add two or three numbers, each less than 1000,

with regrouping for the sum using the short form.

Teaching Procedure:

Write the following sentence on the board:
771 + 649 = a
The puplils will suggest adding the numbers and writing the addends In

vertical form. . Guide the pupils to think and write in this way:

771 First add the number of ones. | + 9 = 0. Rename |0 ones
+ 649 as | ten. Remember | ten and write 0 in *he ones' place.
1420 Add the number of tens. | +7 =8; 8 + 4 = {2. Rename 12

tens as | hundred and 2 tens. Remember | hundred and write
2 in the tens' place. Add the number of hundreds. | + 7 = 8;

8 +6 =14, Write {4 hundreds as | t+housand and 4 hundreds,
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Point to the mathematical sentence 77| + 649 = a and ask, "Do you know
the number that makes the mathematical sentence true?" (Yes, the num-
ber 1420 makes the sentence true.) Write

771 + 649 = a

ais 1420 .

Tell the pupils to open their books to page 64. Help them to work

one or more exercises; -Ask the pupils to work the rest of the exercises
in thelr books. Go around the class giving help as needed. Ask the

pupils to tell you what they think as they add.

Activity 6: Extending addition of three numbers Pupl!l pages 65, 66

Objective:

Children can add two or more numbers, each less than 10,000,
with regrouping for the sum using the short form,

Teaching Procedure:

Tell the puplls the following word problem:

From January to April Mr. Miller, a salesman, traveled i952 miles,
From May to August he traveied 2763 miles, and from August to Decembef
he traveled 3124 miles. How far did Mr. Miller travel In the year?

Ask the pupils to think of a mathematical sentence for the problem.
Ask questions to help them think and write this sentence:

1952 + 2763 + 3124 = n

Ask, "How can you find n?" (By adding the numbers) Let a pupil write the
addends as shown on the left. Help the pupils to add numbers. Guide

them to think about addition as shown on the right.

Ly



\J{)}ﬁﬂL Add the number of ones. 2 + 3 =5; 5+ 4 =9, Write 9 in the
2763 5+6=113 |1 +2= 3.

ones' place. Add the number of fens.

+ 3124 Rename |3 tens as | hundred and 3 tens. Remember | hundred and
Ny 7839 write 3 In the tens' place. Add the number of hundreds.
| +9 =10; 10+ 7 =17; 17 + | = 18, Rename I8 hundreds as

| thousand and 8 hundreds. Remember | thousand and write 8 1in

the hundreds' place. Add the number of thousands. | + | = 2; E
2+2=4; 4+3=17. Write 7 In the thousands' place.

Point to the mathematical sentence 1952 + 2763 + 3124 = n and ask, "Do

you know the nuhber +hat makes the sentence true?" (Yes, the number is

7839.) Write

1952 .+ 2763 + 3124 = n
e

A

n Is 7839.
Say, "This sentence came from a problem about Mr, Miller and how

far he travelad.} What did the problem ask?" (How far did Mr. Miller

travel in fhe:yéar?) "Can you answer the question?" (Mr. Miller \§»
traveled 7839 miles in the year.) Write the following incomplete sen-
tence on the béard. Ask a pupil to complete 1t.

Mr. Mllle; traveled 7839 miles in the year.

Tell the %uplls to open thelr books to page 65. On the board work
one or more exkrcises with the class. Tell the pupils to work the other
exercises in frelr books. Go around Tﬁe classroom. Guide the pupils as
they write mafﬁemafical sentences. Llisten to them tell what they think
as they add. hh:s will help you help them develop good habits of work.

Pupil pagr 66 may be used by those pupils who need more exercisés.

i
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Activity 7: Review of the techniques of addition Pupi! pages 67 - 7|

using the short form

Objective:
Children can add two or more numbers, each less than 10,000,

with regrouping for the sum using the short form.

Teaching Procedure: -

Write the following on Thé boérd:

There are four schools In a town. !n the first school the total
number:og pupils is 684, the second has 360 pupIIE, the third has 844
pupilsﬂ ?nd the fourth has 285 pubils. How many pupils are there al-
TogeThe& in the four schools?

Ask, "wWhat question does the problem ask?" (How many puplls are In
all four schools?) Guide the children to see that They'qan find the

answer by adding the numbers of pupils enrolled in the schoocls. Let a

child write this mathematical sentence on the board: /
n

. 684 + 366’+ 844 + 285 =m
Say,\h{t(Ls'easier +o add these numbers if you write the numerals
in vertical fc-m." Write the numerals in the form to the left below and
guiae the work as shown to the right:
684 |. Think of 684 as 6 hundreds, 8 tens and 4 ones; think of
360 360 as 3 hundreds and 6 tens; and so on.
844 2. Add the ones. 4 + 0+ 4 + 5 = |3, Rename 13 as | ten
+ 285 and 3. Write 3 in the ones' place of the sum. Remember
2173 | ten. |
3. Add the tens. (I + 8 + 6 + 4 + 8) tens = 27 tens. Rename

. 27 tens as 2 hundreds and 7 tens. Write 7 in the tens!

place of the sum. Remember 2 hundreds.
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4. Add the hundreds. (2 + 6 + 3 + 8 + 2) hundreds = 2| hun-

dreds. Rename 2| hundreds as 2 thousands and | hundred.

Write 2 in the thousands' place and | in the hundreds' place

of the sum.

S. Iggfsum is 2173.

Point to the mathematical sentence and ask, "What [s m? (m Is 2173) Can

you answer the question in the problem? (There are 2173 pupils In the

four schools.)

Let the puplils do the exercises on pupll pages 67 - 71,

Activity 8: Adding three or four numbers Pupl| pages 72, 73

Objective:

Children can add three or four numbers in the thousands using
the short form,

Teaching Procedure:

In this activity, the children add +hree or four numbers, some with

sums that exceed 10,000. Encourage the use of the vertical form In writ-

Ing the exercises. Review often the Ideas of place value in decimal
names and renaming. Addition In this activlty includes renaming in two
places. ‘(NoTe that because of the use of renaming, the word "carrying"
Is not necessary. the words used In this program help to develop mean-
ing: the word "carrying', we feel, does not.)

Write this story probiem on the board:

Jamestown 1s dlvidef/lnfo three sectlions. In the first section,

+here are |134 people;- In the second, +here are 1376 people; and in the

+hird, there are. 2244 people. How many people are there (n Jamestown?

1 9 8’
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Let the pupils talk about the problem and tell what it asks. Say,
"How can you find the number of people in Jamestown?" (Add the numbers
of people in the three sections.) Let the children make a sentence about
the number of people in the town and let a child write:
1134 + 1376 + 2244 = n |
Guide the children to find n by writing the exercise in the form to the

left below and thinking as to the right:

1134 i Think of 1134 as | thousand, | hundred, 3 tens and 4;
1376 of 1376 as | thousand, 3 hundreds, 7 tens and 6; and

+ 2244 SO on.
4754 2. Add the ones. 4 + 6 + 4 = |4, Rename |4 as | ten and

4, Write 4 in the ones' place of the sum. Remember
| ten.

3. Add the tens. (Il + 3 + 7 + 4) tens = |5 tens. Rename
I5 tens as | hundred and 5 tens. Write 5 in the tens'

place of the sum. Remember | hundred.

i

4. Adc¢ the hundreds. (I + | + 3 + 2) hundreds = 7 hund-

reds. Write 7 in the hundreds' place of the sum.

1

5. Add the thousands. (| + | + 2) thousands = 4 thou-
sands. VWrite 4 in the thousands! place of the sum.
6. The sum Is 4754.
Guide the class to see that to add they always start by adding the
number of ones, then the tens, then the hundreds, and so on. Renaming
is done whenever necessary. Go over the process again, adding up {f the

chlldren added down. Ask them to do the renaming and to give the sums.
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Guide them to see that this change In the order of adding is a check.
When the addition has been checked, ask, "What is n? (n is 4754.,) Can
you answer the question in the probiem?" (Yes. There are 4754 people
in Jamestown.) Do &nother example with the chlldren in a similar way.
You or the children may make up a problem which gives a sentence like
this:
4823 + 3406 + 1143 + 2952 = n

Let the pupils turn to pupil page 72. Say, "In exercises | through
6, some of the numbers are shown in code. A letter of the alphabet is
the code name for a number. |f the same letter is used more than once
in the same problem, it represents the same number. Look at Exercise 2.
The fetter N Is used twice, but both N's represent the same number. |f
you study the exergises careful ly, you will be able to tell what number
each code letter ;Tands for."

Let the pupils do the exercises on pupil pages 72 and 73. Encourage

e

them to write The‘%ymera?s in each exercise in vertical form before
™~

adding. |f they have difficulty, help them do a few more examples.

Activity 9: Adding more than four numbers Pupil pages 74 ~ 77

Objective:

Chi'dren can 2dd three or more numbers, each less fhan one
million, using the short form.

Teaching Procedure:

In this activity only the vertical form is used in addition., Renam-

Ing may be needed In any or all places. [f more help is needed use
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exampies with .three addends in which renaming is done In only one place,

then two places, and so on. Some examples you may use for review are:

l. 14763 2. 7466 3. 21376
11004 6120 4174
+4114 +_3349 +7212
29881 16935 32762

Write the following story probliem on the board:
A farmer has five farms. At hé}vesf time his chi[dren picked the
.fruifs.v.ln.+he first farm they pfcked 5423 fruits; in the sucqnd farm
they picked 496 fruifs; In the third farm they picked 7013 frul;s, in
the fcurth they picked 11,246; and in the fifth they plcked 8129 fruits.
How many fruits did they pick altogether?

Ask, "wWhat does the problem ask? (How many fruits did the children
pick altogether?) Let n be that number. How do you find n? (Add the
number picked in each farm.) Let a child write a sentence to show thls:

5423 + 4916 + 7013 + 11,246 + 8129 = n
Guide the children to see that to add so many numbers [t helps to arrange
the numerals In vertical form as shown below: .
5423
4916
7013
11246
* 8120
36727
Let a pupil show and explain the work at Thethbard. Ask, "What is

the sum?" (36,727) Encourage the children to check the sum by adding the

other direction also.
186
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Let the children answer the question in the word problem. (n Is
36,727. Since n is the total number of fruits picked by the children, the
answer to the question Is this: 36,727 frults were picked by the children.)

' Ask the children to do the exerclises on pages 74 and through 77. These
exercises may be done In several different lessons.

When a change of activity Is Indicated, allow problems to be solved
In this manner:

Ask several chlldren to write problems from the lesson (a different
Oné.for each chlld) on The board. Before worklng, each child chooses a
nchecker" who will check his work by working the same problem at his desk
and comparing the sums. Repeat the process unti| all have had a)turn
working at the bpérd or checking at thelr desks.

In story problems, encourage the children to begin by writing a
mathematical sentence about the story. Then they add the number with the
numerals arranged in vertical form. The final step is to answer the ques-

t+ion asked in the problem.

TOPIC 11: JINEQUALITIES AND MAGIC SQUARES '
OBJECTIVES:

|. To review the meaning of < and > using addition.
2. To review the properties of addition and subtraction,
VOCABULAF.Y: magic square

MATERIALS: pupil pages 78 79

Activity |: Using the symbols < and > Pupi! page 78

Ob]ecflve:

Children can compare a sum and a number using thegsymbols >, <, or =.
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Teaching Procedure:

Tell the pupils the following word problem:

A school ordered 2 gross of exercise books (| gross = [44). The
school received 4 boxes with 60 exercise books i.. each box. Did the
school receive all the exercise books that were cordered?

Let the pupils talk about the problem. Guide them to say, agong
other things:

We need to know how many exerclse books were ordered. We need to
know how many exercise books were received. “We need to declde 1f as many
books were received as were ordered.

Help the pupils to think in a way similar to this:

The school ordered some books (144 + |44)., The school received some
books (60 + 60 + 60 + 60). We need to find whether the number of books
ordered is the same as fhe number of booké received. We can write a’
mathematical sentence that is I(ncomplete:

144 + 144 60 + 60 + 60 + O
We must decide which of the following goes [n the sentence to make It

true:

Guide them to decide that 288 > 240 so 144 + 144 > 60 + 60 + 60 + 60 and all
the exercise books were not received.
Write this incomplete mathematical sentence on the board:

37 + 73 100

"Ask, "What symbol, =, > or < can you put in this sentence to make [t true?"

Guide the pupils to say, "We must add 37 and 73." Let them add the num-
bers and decide that |0 is greater than |00 and write

110 > 100.
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Ask the pupils to open their books to pupil page 78. With pupils'
help, work one or more of the exercises on the board. Let the pupils

work the other examples in their books.

Activity 2: Magic squares Pupil page 79

Objective:

Children can add and subtract to find the missing numbers
In a magic square.

Teaching Procedure:

Magic squares are used in this activity to give the pupils practice

in adding and subtracting numbers.

Draw the frame for a 3 by 3 magic square on the board as shown below:

=

Sum: 15

Say, "This Is a magic square. I+ is not complete. wé will finish it in
this way." Then give the directions below:
I. Each of the nine numerals |-9 goes in one of the nine regions
of the frame. We will find where they go and write them there.
When a numeral is written in one region, we may not write it
. in any other region.
2. We will write the numerals in such a way that ihe sum of the
+hree numbers represented by the numerals in any one direction

s the same. The three numerals will be in rows, in columns,

189
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3. In this magic square the sum of the three numbers is I5. The
sum of the numbers represented by the numerals In each row lis
5. The sum of the numbers represented by the numerals [n each

column is I5. The sum of the numpers represented by the numerals

on each diagonal Is I5.

15 15 15 15 15
N\ Ve
Q)I—4~—?——1L--4T—O 15
N A
| \ l 7/ 1
S S A
*4 AE)(/ - }0 15
| Jz 1N e
' & ’ n ....' 3 \ - ..I. YT S . .Sum: '5 .
/ 1°\
vl | b~
15 15
Say as you write In the numerals shown below, "1 will write some of the

numerals in the magic sguare. You fird *he correct numerals for the other

regions."

Sum; 15

3ay, "La~ .t first find the rumeral to write in the center region. What
ru~e~al zoes ir the center of the frame? How can we find 1t7 Look at the
ce~—ar row. What addition sentence can you make?

9+n+ | =15
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‘Gef the puplls to lcok at the center column, and write
3+4n+7=15

Ask, "What number will make each of these sentences true?" (5) |If

suplls have dlfflculty In discovering the number 5 In the first sen-

tence, guide the!r thinking in this way:

9 +n+ | |5 or X _ 3

9+ 1 +n=15
Add 9 and |:
0+ =15
write this subtraction sentence:
n= 15~ 10
Subtract 1Q from |5:
nis 5

The puplls should think in a similar‘way about the second sentence:

15

]

3+4n+7

3+ 7+ n=15
Add 3 and 7:

0 + n =15
Write this subtraction sentence:

n=15-10
Subtract 10 from I5:

nis 5

After the puplls understand that the numeral 5 goes in the center

region, they will need to experiment with the other rows and cclumns,

Let them try numerals in regions and decide whether the numersals asre in the

.
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correct region. |If they follow the rules of the game, they will soon

find where to write the other numerals. The answers are shown below but

let the pupils discover the answers for themsel ves.

Ask pupils in turn

magic square shows.

The following
other forms.)

Rows

(4 + 3) + 8

19 + 5) + |

"

(2+7) +6

Encourage the

4 3 8

2-'7 6

to write on the board true addition sentences that the

sentences are true. (The sentences May be written in

** Columns Dlagonals
15 (4 +9) +2 =15 (4 +5) +6 =15
I5 L (3+5)+7 =15 (2 +5) +8=15
15 - (84 1) +6=_15

pupils to use parentheses to show which two numbers

they add flirst (associative property).

|f the pupils enjoy this activity, give them other magic squares

to solve. |In the one that appears on the next page, the rules are the

same as those stated for the magic square above except for these: the

sum is 45; and any

square.
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numbers the pupils know may be used in the maglc
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‘15

24 12

Say to the pupils, "Which region will you fill firsf;" A oupil may sucggest
finding the missing number fn the top row. |f so, he should write the
sentence énd proceed as shown below:
SR S P T T - L
I8 + 6 + a = 45
Add 18 and 6.
24 + a = 45
Write fhi; as a subtraction seatence:
~a =45 - 24
Subtract 24 from 45.
a is 21.
The answers are shown below. Let the pupils discover #he-answer for

themselves.

18

21

15

21

24

12
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When the cucils ungers*anc ~oa ~22i2 scuares are made, let them
open tneir bcoks tc zuoil c2ze V3 272 <i'| the regions with the

corracTt r~.merals.

TOPIC !1is SUBTRASTION

I, T2 revies the mea~:rz ¢ s.otracticn,
z == revies the technigues o+ subtraction using expanded form,

z.  To review reraming in su.dtraction.

ACABULARY: none

VATER|ALS: coupil pages S0 - 87

Activity 1: Review of subtraction Pupil page 80

Jbiective:

Children can use the short form of subtraction without regroup-

ing for sums less than 1,000.

- Teaching Procedure:

Tell the pupils the following word problem:
289 pupils atrend Dawson School. 136 of them are girls., How many

\
boys attend Dawson School?

Let the pupils talk abcut the problem, Guide them to express the

relationship of the numbers in the problem as a mathematical sentence.

The following questions should help them:

What is the problem about? (There are 289 pupils in Dawson School, and
136 of these pupils are girls.) What does the problem ask? (How many boys

attend Dawson School?)
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Guide the puplls to suggest elther of the sentences below., When one

is glven, help them write the other and to say, "The sentences mean the

same thing."

136 + ¢ = 289

289 - 136 = ¢

Let the puplls taik about the sentences they made and say,'"c .s a

missling addend." Get them to tell how they can find the missing addenc.
Write the known addend and the sum as shown below and say, "lLet's find
the Tisstng addend this way."

136 |

+

enna—

289
Ask, "6 ones plus how many cnes equals 9 ones?" (3 ones)! Write 3 in
ones' place. Ask, "3 tens plus how many tens equals 8 tens?" (5 tens)
Write 5 in tens' place. Ask, 'one hundred plus how many hundreds equals

2 hundreds?" (| hundred) Write | in hundreds' place. The board will

lcok |ike this:

136 .
+ 153
289
Say "You are subtracting. We will write the numerals in subtraction

form and subtract." Guide the puzils to flnd 1ne missing addend again as
they use subtraction language. (Write only what is shown cn the lef?

on the following page.)
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289 First s btract the number of ones. 9 - 6 = 3, Write 3 in the

- 136 ones' place.

153 Subtract the number of tens. 8 - 3 =5, Write 5 in the tens!

place. Subtract the number of hundreds. 2 - | . Write |

in the hundreds' place.
Let the puplls say that 153 will make their sentences true. Write:

136 + |53 289 and

f

289 - 136 = 153

1

Guide the puplls to see that [f one of the sentences Is true, the
other sentence is true. Let the puplls add 136 and 153 to make sure the
sentence is true.

Say, "We are solving a word problem." Ask, "What question did the
problem ask?" (How many boys attend Dawson School?) Ask, "Can you answer

the question?" (153 boys attend Dawson School.) On the board, write the

_ following Incomplete sentence. Choose a pupil to help you complete [t as

shown.

153 boys attend Dawson Schcol.

Note: |f the pupils need more help'fn understanding subtraction, let
them show the exercises with bundles of sticks in a place value box.

Note: In some problems that require subtraction, the answer may be

called the difference. ror example, in this problem the difference between

289 pupils and 136 pupils Is 1353,
Ask the pupils to open thelr books to page 80. With the pupils! help
work one or more exerclses on the board. Then let the pupils work the

other exercises in thelr books. Go around the classrcom, giving help as

needed.



Activity 2: Further study of subtraction Pupil page 81

Objective:

Children can use the short form of subtraction with regrouping
required for sums less than 1,000,

Teaching Procedure:

Tell the pupils the following word problem:
Mr. Williams had 83 bags of flour. He sold 67 bags. How many dags
were not sold?
| Ask questions to help the pupils express the relationship of the
numbers in the problem as a mathematical sentence, The puplils may suggest
elther of the following sentences:
67 + y = 83 or
83 - 67 =y
Guide the pupils to say, "y is the .issing addend. We subtract numbers
t+o find the missing addend. We subtract the known addend, 67, from Thé sum,
83." “ﬂglfe the subtraction exercise as shown below:
‘83

- 87 -

B ¥
Tell the puplls that the subtraction process depends upon renaming the sum

and the known addend. Ask them to give different names for the numoer 83.

They may mention \
8 tens and 3 ones (80 + 3)
7 tens and |3 ones (70 + 13)
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On the board, write the forms shown below:

Subtract Subtract
8 tens and 3 ones 7 tens and |3 ones
6 tens and 7 ones 6 tens and 7 ones

Ask, "Which of the above forms makes It easier for you to subtract 67
from 832 Which name shall we use for 837" (7 tens and |3 ones) "Why
s it easier to subtract when 83 is renamed as 7 tens and |13 ones?" (We
need more than 3 ones to subtract 7 ones)

Guide the pupils to think and write i(n the following way:

83 First subtract the number of ones. There are not enough ones to
- 67 subtract 7 ones from 83 when we think of 83 as 8 tens and 3 ones.
16 Rename 83 as 7 tens and |13 ones. 13 -7 = 6. Write 6 In the ones!'

place. -Subtract the number of tens. 7 -6 = 1. Write | in the

tens' place.

Point to the sentence 83 - 67 = y. Ask, "Do you know the number that makes

this sentence true?" (Yes, 16) Write the following:

16 + 67 = 83 and

83 - 67 = 16

Ask the pupils to add 16 and 67 to make sure the addition sentence is true.
Get the pupils to think again of the word problem. Ask, "What

question did the problem ask?" (How many bags of flour were not soid?)

Say, "Answer the question asked by the problem." (16 bags of flour were

not sold.) Write the following Incomplete sentence. Get a pupil to com-

plete 1t.

16 hags were not sold.
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Ask this question: "what Is the difference befwéen 526 dollars and
35| dollars?" Get the pupils to write a mathematical! sentence for the
question. They may suggest one of the following senfences:

n + 351 = 526 or 351 + n = 526 or '

526 - 351 = n |
Let the pupil; talk about how they can magp/;he sentence true. Guide
+hem to decide to subtract 351 from 526. 'Wrife the numerals as shown
below:

526

- 351

Say, "We first subtract the number of ones, then the number of tens and
t+hen the number of hundreds. The éubfracfion process depends upon renam-
ing the sum." Gulde the puplls to study the exercise and to choose the
most convenlent name for the sum. Ask, "Do you need more ones in the name
of the sum?" (No. There are enough ones. 6 ones = | one =5 6nes.) "Do
you need more tens in the name of the sum?" (Yes. To subtract 5 fens
from 526 we need at least 5 tens in the name of 526.) "How can you rename

526 to name more tens?" (4 hundreds, 12 tens and 6 ones}

write these forms on the board:

Subtract Subtract
5 hundreds 2 tens 6 ones 5 hundreds | ten |6 ones
3 hundreds 5 tens | one 3 hundreds 5 fens | one
Subtract

4 hundreds 12 tens 6 ones

3 hundreds 5 tens | one
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Let the pupils examine each of the subtraction exerciszes and decide that
each shows 526 - 35|. Get the pupils to try to subtract, usling the forms
as glven. Ask, "Which of these forms makes it easier to subtract?" (The
last one) "Which name for 526 is the best one for you to use to subtract?"
(4 hundreds, |12 tens and 6 ones) |

Help the puplls to think and write as shown below:

526 First subtract the number of ones. 6 - | = 5.
- 351 Write 5 in ones' place.
175 Subtract tens. There are not enough tens to subtract 5

tens from 526 when we think of 526 as 5 hundreds, 2 tens
and 6 ones. Rename 526 as 4 hundreds, |2 tens, 6 ones.
12 -5 =7, Write 7 in tens' place.
Subtract hundreds. 4 - 3 = |, Write | in hundreds' place.
Gulde the puplis to say, "I75 Is the missing addend." Point to the sentence
35| + n = 526 and ask, "Have you found the number that wlll make the sentence
true?” (Yes, |175) Write the followling:
526 - 35| = 175 and 351 + 175 = 526

Let the pupils add 35! and 175 to make sure the addition sentence is true.

Ask fhe puplils to open their books to pupil page 8l. You and the
pupils work one or more of the exercises on the board. Get the puplils to
work the other exercises in thelr books. Give help as needed. Get the
pupils to tell you how they name the sum to subtract. Help them to choose

the best name.
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Activity 3: Review of the techniques of subtraction Pupi| pages 82 - 84

Objectlive:

Children can subtract, regrouping when required for sums less
than 10,000.

Teaching Procedure: (Group 1)

write this on the board:

”325 |

- 148
Ask the children to work together to subtract the numbers. Say, "Think
cf the numbers in expanded form and then subtract the number of ones and
then tens and then hundreds." Get the children fo write the expanded
form of the two numerals: |

325 300 + 20 + 5
- 148 100 + 40 + 8

Ask, "Ar:: there enough ones In the ones' place of 325 to subtract 8?7 (No)
What can you do?" (Rename the sum)
325 300 + 20 +,5 300 + 10 + 15

- 148 100+ 40 +8 100 + 40 + 8

Let a child subtract the ones (15 - 8 = 7] and write 7 in the ones'
place. Ask, "Are there enough tens In the tens' place of the sum to sub-
tract 407 (No) What can you do?" Rename the sum.

325 300 + 10 +i5 200 + 110 + 15

- 148 100 + 40 + ¢ 100 + 40 + 8

"Can you subtract the tens?" (Yes. (Il = 4) tens = 7 tens,) Let the child

who answers write 70 In the missing addend. Ask, "Can you subtract the
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hundreds?" (Yes. (2 - |) hundreds = | hundred.) Write 100 in the missing
addend. Say, "The missing addend Is 100 + 70 + 7. What is Its simplest
name?" (177) Tell the children that there is a shorter form for writing
their work. Let the pupils go over the example agaln. As they do so, guide
them to write the form to the left and to explain the work to the right as

shown in the following example. Pcint to the proper numerals as the chil-

o dren talk.
325 l. Think of 325 as 3 hundreds, 2 tens and 5. Think of
- 148 148 as | hundred, 4 tens, and 8.
177 2. There are not enough ones in the ones' place of the

sum to subtract 8. Rename 325 as 3 hundreds, | ten
. and 15, Subtract the ones. 15 -8 = 7. Write 7
in the ones' place.
3. There are not enough tens In the tens! place of the
sum to subtract 4 tens. Rename 3 hundreds and |
ten as 2 hundreds and || tfens. éub*rac* the tens,
(Il - 4) tens = 7 tens. Write 7 In the tens' place.
4, Subtract the hundreds. (2 - {) hu&dreds = | hundred.
Write | In the hundreds' place.
5. The missing addend is 177.
For the next example, write ths following story problem on the board:¥
In two days, tralns carried 9724 tons of copper to the coast. If

2428 tons were carried on the second day, how many tons were carried on the

first day?

*Group || begins here. Group | should also use this materlal.
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Ask, "What question does the problem ask? (How many fcns were
carried on the first day?) What do you know? (9724 tons were carried
altogether and 2428 of these tons were carried the second day.) How do

you find how many tons were carried the flrst day?" Help the children

to see that they subtract to find the answer. Guide the children to

write a mathematical sentence for the problem, They may wrifeAeiTher of
the followlng'senfences:
9724 - 2428 = d
d + 2428 = 9724
Before talking about the method of subtraction, let the children
make guesses as to about what number ¢ makes the sentence true. They may
think: the sum Is about 9000; one adderd is about 2000; the missing addend \
is about 7000.
Say, "You guessed that d is about 7000. Now subtract the numbers and
$ind what d 1s." Write the numerals for the numbers on the board. Let
the Ehlldren go through the steps of renaming and then subtracting. You
point to the numerals and write the digits In the answer as they talk.
9724
- 2428

————

7296
Let the children say that d is 7296, and that 7296 tons of'copper
were carried the first day. Ask, "Did you make a good guess? (Yes. We
guessed 7000.) Can you check the answer?" (Yes. We can add 7296 and
2428. The sum should be 9724. There were 9724 tons of coppef carried in

two days.) Let them check their answers.

1



Let the children do the exercises on pupi| pages 82 - 84, |t is
not necessary to do all three pages during one lesson. Spend only as

much time on these pages as the children need.

Ac}tvlfy 4: Using subtraction Pupi! page 85

Objective:

Children can subtract, regrouping sums represented by 3 or

Fa

4 diglt numerals containing one or more zeros.

Teaching Procedure:

Tell the puplls the following word problem:
Mr. Warren had 636 cans in his shop on Monday mornfng. When he
¢losed his shop on Saturday, he had 379 cans left. He had sold the
rest. How many cans had he sold?
Guide the pupils to suggest one of the following mathematical
sentences:
s + 379 = 636 or \379+s='.6369_t_‘_
636 - 379 = s
Write the exercise in vertical form. Guide the puplls to think about the

exercise as shown at the right below.

636 Subtract the number of ones. There are not enough ones to
- 379 subtract 9 ones when we think of 636 as 6 hundreds, 3 tens
257 and 6 ones. Rename 636 as 6 hundreds, 2 tens and 16 ones.

16 -~ 9 =7, Write 7 In the ones! place.

Subtract the number of tens. There are not enough tens to
subtract 7 tens when we think of 636 as 6 hundreds, 2 tens
and |6 ones. Rename 636 as 5 hundreds, |2 tens and |6 ones,

12 - 7=25, Write 5 In the tens' place.
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Subtract the number of hundreds. 5 - 3 = 2. Write 2 in
the hundreds' place.
Polnt to the mathematical sentence 379 + s = 636. Get the pupils to say,
"257 1s the missing addend. 257 makes the sentence true." Write the

following:

}}

© 379 + 257 = 636 and

636 ~ 379

n

257
Let the pupils check thelr work by adding 379 and 257.

IS

Tell the puplls the word problem again about the cans Mr. Warren sold.

] Ask,'"Whaf question did the problem ask?" (How many cans had Mr. Warren

sold?) Say, "Answer the question asked by the problem." (He had sold 257
cans.) Write the following lncomplete sentence on the board ané get the
pupil to complete It:
He had sold 257 cans.
Write the following oni*he board.
900 ~ 532 = n

Write the exerclse In verti€al form and guide the puplls ‘to think and

~write as shown.

900 First subtract the number of ones. There are not enough ones
- 532 to subtract 2 ones from 900 when we think of 900-as 9 hundreds.
368 Rename 900 as 90 tens and then as 89 tens and 10 ones.

10 -2=8, Write 8 In ones' place.
89 tens Is 8 hundreds and 9 tens.
Subtract the number of tens. 9 - 3 = 6. Write 6 In tens'

p lace.

Subtract the number of hundreds. 8 = 5 = 3. Write 3 in

hundreds place.
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Point to the sentence 900 - 532 = n and let the pupils say, "368 makes
the sentence true." | |

Go over the subtraction of this exercise sevefal‘;tmes with the
pupils. Help them to understand the renaming of 900 ‘as 90 tens and 0

ones and then as 89 tens and !0 ones and then as 8 hundreds and 9 tens and
i0 ones. w:lfe the following on the board:

1009 - 781 = n
Write the exercise in vertical form and gulde the pupils to think as

shown below on the right:

1009 .Flrst subtract the number of ones. 9 ~1]1 =28, Write 8 (n
- 781 ones' place. 4
228 Subtract the tens. There are not enough tens to subtract &

t+ens from 1009 when we think of 1009 as | thousand and 9.

Rename 1009 as 9 hundred, 10 tens and 9. [0 - 8 = 2, Write

2 In tens' placs. Subtract the hundreds. 9 = 7 = 2. Wrifé

2 in hundreds' place.

n and ask whether thel pupils can now

Point to ;he sentence 1009 - 78I

make the sentence true. Get them to write:
{009 -~ 781 = 228

Ask the pupils to open their books to pupil page 85. fWith the pupl!s?

help, work one or more of the exercises on the board. Thep get the pupils

to work the other exercises In thelr books. Give help as fneeded.’ Go around

+he class and get the pupils to tell you what they think a they subtract.
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Activity 5: Revlewing renaming in subtraction Pupil page 86
ObJective:

Children can subtract, .regrouping when required for sums less

than 10,000.

Teaching Procedure:

In this activity review quickly the idea of renaming in subtraction

and glive pracflce In subtracting Iarge numbers.

a few examples to 1llustrate the use of expanded form and renaming.

Write the following example on the board. Do It only in short form
but discuss each step with+the chlldren. Let them tel! what the steps In
renaming ;re but write the numerals yourself to keep the acflvffy moving as

rapidly as possible. Let the thinking of the children be similar to that

described to the right below:

. 521 | . Think of 5211 as 5 thousends, 2 hundreds, | ten and |[.
- 2489 Think of 2489 as 2 thousands, 4 hundreds, 8 tens and 9.
A
2722 2. There are not endugh ones In the ones! place of the sum

to subtract 9. Rename 5211 as 5 thousands, 2 bundreds,
0 tens, and Il. Sub raéf the ones. l} -9 =2, Write
2 In the ones' place
3. There are not enough {tens in the tens' place of the
sum to subfraéf 8 tens\ Rename 5 Thousands,‘Z hund-
. reds, 0 tens as 5 thousands, | hundred énd |0 tens.
Subtract the tens. (l0 = = 2 tens. ‘Write 2 In the

tens' place.
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4, . Thére are not enough hundreds in the hundreds' place

of the sum to subtract 4 hundreds. Rename 5 fhéusands
s and | hundred as 4 thousands and || hundreds. Subtract

the hundreds. (I| = 4) hundreds = 7 hundreds,  Write
7 In the hundreds' place. |

5. Subtract the fhou#ands. (4 - 2) thousands = 2 thousands.
Write 2 in'fh; thousands' placs.

6. The missing addend:ls 2722.

Do several other subtraction examples and.go over the steps as before.

Some you may use are these:

9514 6013
- 1855 - 3489

After the subtraction in the second example, say, "Remember that
subtraction Is finding the missing addend. You can check your answer by
+hlnklng of the addition sentence for the example." Get the childre: to
write the sentence 3489 + n = 6013 for the second example. Go on, "By
sub+racflng you found that the missing addenq ls 2524. |f n (s 2524, (s
the addition sentence true?" Let the children add (3489 + 2524) to show that |
the sum Is 6013. Say, "We call this 'checking our answer.!'!

Write on the board

| 5000 - 1,999 = n

Say, "How can we find what n (s?" Gulde pupils to think of a quick
way of solving for n other than the usual.proéess of subtraction. The
following questions may direct theii thinking:

1999 is close to what number? (2000}
Would [t be easlerjfo subtract 2000 from 500Q or to subtract 1999

from 50007 (2000 from 5000)
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2000 Is how many more than 19997 (One) Now, how close do you
think 3,000 Is to the difference between 5000 and 19997 (One) Is the
difference between 5000 and 1999 more than 3000 or less than 30007
(More than 3000) Why do you think it Is more than 30007 (We added one
to 1999 to make it 2000 for easy subtraction, so we can add one to the
difference) What Is the difference? (3001)

Say, "Let's write a mathematical sentence for what we did." Write

5000 - 1999 = (5000 - 2000) + | |

Ask a child to work both parts of the equation so that students can
see that each expresses the same number, 3001.

Work several problems In this way. You may use such problems as

5000 - 2001 5000 - 1995

Note: |f necessary, use 500 - 199 or 50 - |9 and use counters or
dots. |t may prove hélpful to demonstrate the use of this skill in
proélems Involving money, a very practical application, such as:

$5.00 - $1.99 = m or $50.00 - $19.99 = n
Ask the children to work the exercises on pupil page 86. Ask them

to work the exercises at the bottom of the page using the "short cut'.

Activity 6: Extending subtraction to numbers Pupi! page 87

greater than 10,000

‘Objective:

Children can subtract, regrouping when required, for sums

less than 100,000.
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Teachlng Procedure:

The Ideas and methods used in this actlvity are he same as in the
last activity. Here the ldeas are extended to numbers greater than 10,000
so that renaming and sub}racflng In the ten thousands' place are Included.
Begin with an example |ike this:
32,921
- 18,365
Ask the children to subtract. When they have completed the exerclse,

work It on the board and discuss each step.

After the example Is completed, gulde the children to ses that
they can check the subtraction by adding:
18,365

+ 14,556

32,921

Do a few other examples as needed and then let the children do the
exercises on pup!l page 87. Encourage them to use addition to check their
answers. |f some have difficulty, go over several exercises step by

step with them.

OBJECTIVES:

l. To review addition and subtraction using inequalities. -
2. To review techniques using story problems.

VOCABULARY: dozen

MATERIALS: pupll pages 88 - 93
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Activity |: Using < and > Pupi| page 88

Objective:
14

Chlidren can compare a difference and a number using the

symbols <, >, or =.

Teach ing Procedure:

Note: If the pupllis are~pt famiilan with the word dozen, teach
the meaning of the word before beginning this activity.

Tell the puplls the followlgg—;grd problem:

Mr. Purnel! had 90 oranges. He sold 3 dozen of them. :Did he have
enough‘oranges'leff t+o sell 4 dozen more? ’

Gulde the puplls to think: v

Mr. Purnell had 90 oranges. He sold 3 dozen. Did he have enough
left to sell 4 dozen more? He sold 3 dozen, or 12 + 12 + 12 = 36,

He had left (9C - 36) oranges, 90 = 36 = 54.
Ho wishes to sell & dozen, which is 12+ 12+ 12+ 12 = 48.

Is 54 less than, greater than, or equal to 487 (54 > 48) Get the
puplils to answe} the question asked in fhe‘problem. (Mr, Purnel! has
enough oranges left to sell 4 dozen more oranges.)

Get the pupiis to open their books to page 88. Let them select one

exerclse and with thelr help work the exe:clse on the board. Get the

pupils to work the other exercises in thelr books. Go around the class-

room. Observe the puplls and Ilsten to them tell how They subtract.

Glve help as needed.
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Activity 2: lnequallties using addltlion and Pupil page 89

subtraction
Objective:
Chlidren can compare sums and/or differences usling the
symbols <, > , or =,

Teachlng Procedure:

Write the followlng problem on the board.

There were 213 people walting for buses. Five buses arrived. Each
bus seats 43 people. No one Is allowed to stand. Can everyocne be
seated? |f so, are there any seats not used?

Let the puplis talk about the problem. Cuide the chlldren to say,
"We find whlch of two numbers Is larger. One number 213 tells how many
people there are. The other number, 43 + 43 + 43 + 43 + 43, tells how
many seats there are." In sentence form, this will be:

213 43+ 43 + 43 + 43 + 43
Get the puplils to declde which symbol, <, >, or =, makes the sentence
true. Ask one of the puplls to add five 43's. The sum is 215. (If
a pupil notlces that 43 + 43 + 43 + 43 + 43 = 5 x 43, let him do the
multiplication.) Gulide the chlldren to decide: the correct symbol Is <;
there are enough seats for everyone; two seats are not used,

Below are other examples of this kind of exercise, You or the pupil may
make up story problems to go with the sentences. . In each exerclse get the
puplls to decide which symbol, <, >, or =, makes the sentence true:

342 +'574 1000 ~ 8I )
876 + 754‘____726 + 87l
948 + 385 (474 + |17) -~ 28

8 + (728 - 432)___ 654 - 349

R2:

-
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Let the pupils open their books to pup!l page 89 and do the exer-

cises.

Activity 3: Story problems with large numbers Pupi!| pages 90 - 92

Objective:

Children can solve story problems involving addition and

subiraction of numbers less than one million.

Teaching Procedure:

Ask the children to turn to pupil page 90. Let a child read the
flrst problem aloud. Go over the procedure for solving the problem.
The procedure for problem’] is:

a. Compare the three numbers tel | ing the height of the three
mounfalng. which Is the largest number?. (14,162) Therefore,
Mount Shasta is the highest.

b. Compare the other two numbers. Which 1s larger, 14,110 or
8,757 (14,110) Therefore, Pike's Peak s higher than
Guadalupe Peak.

c. Answer the questions: How can we find how much higher Plke's
Peak is than Guadalupé Peak? (We subtract the helght of
Guadalupe Peak from the height of Pike's Peak.)

d. Show the mafhemafical;sggig?ces for these.

e. Answer the questions after éoing the subtractions.

Read through the other problems with the class and let the children

do the work. Tell them to write the mathematical sentences for the

questions asked, solve +he sentences and write the answers 1o the ques-

tions.
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Notice that iIn the second problem they are asked to show a mathe-
matical éenfence comparing a greater number with a lesser number, using
population figures. They may show this as:

938,219 > 679,684

If there is diffliculty with readlng_fﬁe problem let the puplils help
each other read the problems one at a time, giving fhe childiren sufficient
time to do each before reading the nexfl Follow the same procedure for the

problems on pupil pages 9! and 92.

Actlvity 4: Addition and subtraction of large Puptl page 93

numbers
Obiecflve:
' Children can add and subtract numbers less than one million,

Teachling Procedure:

Ask the pupils to turn to page 93 and do the exerclses, Remind
the children to read the exercises carefully because there are both addi-
t+lon and subtraction exercises. Say, "Remember that it usually helps In
solving word problems to write a mathematical sentence. Then you can

solve the sentence to find the answer to the question asked."

TORIC Y.  ENRICHMENT,
OBJECTIVE:
To provide challenge problems In addition and subtraction.
VOCABULARY: none
MATER!ALS: pupil‘pages 94 - 97
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~ Actlvity 1: Using properties Pupil page 94
Objective:

Children can use the commutative and identity properties

of addlflon to complete an additlon chart.
Igggrlgg_Procedure:

In Unit 6, operation machines were used to get the puplls to dis-
covar the propertles of additlion. This method may be used agatn to start
the discussion. |

Get the puplls to recall the meaning of the commutative property of
addition: We may add +wo numbers in either order and we always get the
same sum. (ln symbols, a + b = b + a, where a and b are any whole num-
bers.) Get the puplls to recall also +hat the sum of any number and zero
is that number. (In symbols, a + 0 = a, for any whole number a.)

Put an addition chart llke this on the board. (Use any ftve numbers.)

+]5]19]32 6?11
5 .

19
32
6
11
First ask the pupils for the sums that go In the boxes that are

filled in the following example. Remind them t+hat the sums are obtained
by adding the number to t+he left In a row and the top number In a column.

For example, 5 + 32 = 37.
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Note: Answers are not obtained by adding preceding answers. For
example, In the table on ?h; previous page, 10 + 24 # 37,

Ask, "Can you fill In the other boxes without dolng any other addi-
tion?" Gulde the children to say that because of the commutative property,
they know all the sums. Let the children fill the other boxes.

Let the pupiis open thelr books to pupil| page 94. Chart | can be com-
pleted without any additions. Also use this exercise to review the property
of zero. Chart 2 requires two additions and one subtraction.

In Exercise 3, Frank's way uses both the commutative property and the
assoclative property. The commutative property Is used severallflmes. This
exerclse may be foo dlfflculf for some puplils. It Is a challenée problem
énd 15 marked with an *,

Exercise 4 is solved in this way:

(2 +23) +(5+20) + (8 + 17) + (I + |4)

n
3

4 x 25

1
3

m is 100
You may give this sentence to some of the children to solve if they
find Exercises 3 and 4 a challenge. |f you wlsh to glve other sentences,
be sure the numbers are arranged In sequential order.

n=5+10+15+20+ 25+ 30

Activity 2: Review of operation machine Pupll page 95
Objective:

Glven an operatlion machine and a palr of numbers, children

can find the missing operatlion, the mlssing sum, or the

missing addend.

&
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Teachling Procedure:
| Let the puplis open thelr books to pupll page 95 and discuss the
operation machines on the page. They will notice that a part of each

exerclse Is missing. Let them fina the missing part.

Activity 3: Assoclative property of addition ' Pupt! pages 96, 97

Objectlive:

Children can use the associative property to find short cuts

for addition.

Teaching Procedure:

Again, operation machines may be used to start the discussion. Get

the puplls to recall the meaning of the assoclative property: |f three
numbers are added, the sum is the same no matter which patr‘Is added first,
(In symbols, a + (b + c) = (a + b) + c; where 2, b, and ¢ are whole num-
bers.) |

You may want the chlldren to review one of the operattons introduced
in Unit 6 for which this property dld not hold. One operation used was:

"Take half the sum." |t was called the "ZQS" operatton. For example,

2N\ ey Nio=aN10=7
2N 66Ny =2N8s=5

The operaflonlﬁ&ls not associative. You may want to use [t for contrast

1l

with addition. (Choose carefully the numbers you use with operafionlf&so'

the children can find %-of all the sums.)
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Let the puplils open thelr books to pupl!l page 96. Let them read and
think about Calvin's way of adding. Help them to declde why It works.
They should tell where the assoclative property ls used, Let the chil-~

dren use Calvin's method to work these easler examples:

a. 194 12=19+ (1 + 1) b.. 57 417 =57 + (3 + 14)
= (194 1) + 11 | = (57 + 3) + 14
=20 + || = 60 + 14
= 3| =74

Get the children to solve Exercises | to 3 on pupll pages 96 and 97.
" Then dlscuss Calvin's way of subtracting. Below are more examples you

and the chlldren may work together. The work may look like this:

c. 49 + n = (45 d. 19 + n = 64
(45 + 4) + n = 145 (14 +5) +n= 64
45 + (4 + n) = |45 14 + (5 + n) = 64
4 +nls 100 5+ n Is 50
nis 96 n is 45
Then get the pupils to solve Exercises 4 and 5. -
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